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The  effort  was  performed  by  Kaman  Aerospace  Corporation  under  the  terms 
of  Contract  DAAJ02-72-C-0065  and  was  directed  at  analyzing  those  factors 
responsible  for  the  high  consumption  of  maintenance  time  in  the  performance 
of  maintenance  actions .  The  analysis  was  performed  on  current-inventory 
Army  helicopters.  The  report  provides  an  insight  into  the  man-hour  expend¬ 
iture  as  it  relates  to  the  maintenance  task  function.  The  data  derived  during 
this  effort  was  developed  into  a  checklist  having  potential  usefulness  in  mea¬ 
suring  the  maintainability  of  future  helicopter  designs; 

It  is  believed  that  the  results  of  this  investigation  will  not  only  develop  better 
understanding  of  design  characteristics  which  complicate  helicopter  mainten¬ 
ance,  but  will  also  provide  direction  for  reducing  similar  complications  is 
future  designs. 


The  technical  monitor  for  this  contact  was  Mr.  William  B.  Sweeney,  Military 
Operations  Technology  Division. 


SUMMARY 


This  report  examines  the  factors  responsible  for  the  high  man¬ 
hour  cost  of  maintaining  current-inventory  Army  helicopters. 
Major  components  of  six  helicopter  models  were  analyzed  to 
identify  the  significant  man-hour  consiaaers  on  each  aircraft. 
Causes  for  maintenance  were  established  in  terras  of  failure 
modes,  maintenance  frequency,  and  average  repair  time.  Major 
component  replacement  tasks  were  structured  in  terras  of  spe¬ 
cific  time  elements,  and  important  factors  affecting  mainte¬ 
nance  task  performance  were  established. 

The  study  was  accomplished  in  three  phases-  In  the  first  of 
these,  historical  maintenance  data  was  gathered,  processed, 
and  analyzed  to  assess  the  overall  man-hour  requirements  on 
each  helicopter.  This  analysis  identified  the  significant 
man-hour  consumers  on  each  aircraft  in  terras  of  discrete 
types  of  maintenance  and  failure  modes,  the  frequency  at 
which  specifically  defined  tasks  occur,  and  the  average  man¬ 
hours  expended  on  each  task.  In  the  second  study  phase,  the 
maintenance  actions  identified  as  high  man-hour  consumers 
via  the  foregoing  analysis  were  then  subjected  to  a  detailed 
engineering  analysis  of  maintenance  task  time.  Using  troubl 
shooting  charts,  maintenance  instructions  and  test  procedure  _ 
supplemented  where  possible  by  actual  aircraft  examinations, 
experienced  technical  personnel  analyzed  each  high  man-hour 
task  to  determine  the  proportion  of  total  time  devoted  to 
specific  elements  of  the  task.  In  the  third  study  phase, 
field  surveys  were  conducted  at  a  number  of  Army  aviation 
maintenance  activities  operating  and  maintaining  the  six 
helicopter  models  under  study.  The  surveys  were  used  to 
compare  the  analytical  findings  with  the  judgement  of  experi¬ 
enced  Army  maintenance  specialists  in  the  field  and  to  gain 
a  deeper  insight  into  the  maintenance  requirements  of  the 
various  aircraft. 

This  report  documents  the  results  of  the  three  study  tasks. 
Using  data  derived  from  the  analysis,  a  checklist  has  been 
developed  for  use  in  maintainability  analyses  of  future  heli¬ 
copter  designs. 

Further  study  is  recommended  to  investigate  the  character¬ 
istics  of  helicopter  designs  contributing  to  the  high  man-hour 
cost  of  maintenance. 
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INTRODUCTION 


BACKGROUND  AND  STATEMENT  OF  THE  PROBLEM 

Helicopters  typiraUy  require  greater  maintenance  than  fixed- 
i  raiU.0i  coraparable  size.  The  reasons  for  this  are 

Cd  rotary-'wing  craft  are  inherently 

mor~  complex ^ than  their  fixed-wing  counterparts.  Vertica1 
capaoiiity  is  not  achieved  without  penalty  -  it  simply 
takes  more  systems  and  equipment  to  do  the  job!  Secondly, 
^™!^COP^r  iS  su^scted  to  consistently  higher  operating 
^ 6  d^ainic  systems  (rotors,  drives,  and  controls) 
operate  continually  at  near-design  conditions  and  under  hiqh 

£?“ LStr^8S  X<?ads*  Tha  of  a  majority  of 

nelicopter  dynamic  components  is  consequently  limited,  re- 

ter^with  f?v!2Uled  replace?ents  and  overhauls  not  encoun¬ 
tered  with  fixed- wing  aircraft. 

l^sata°Lli^DS«rlboteS  qZeatly  to  the  maintenance  prob- 
vibration  are  fere  pronrfe^fe^^fefJS.Jff^ 

S!“Sfe”?2ia°?fe„  iTf  ^an^nt/fetlele^ology 

lem  less  aSt^  in  t  ?^pin9  P^ise  to  make  this  prob¬ 
and  will  be  for  the  near  bu- ■ Vihration  is  today, 

helicopter  maintenance  probl&47'  Si3nix icant  factor  in  the 

iS°therno?SaUybcSngelted  packagiiTof^  C5£inteaance  probl^ 

the  unfavorable  raSo  ol  har^e  L  LTtT  resuitinp 
the  constraints  on  airfra£S“*7^  available  space.  wf£it 

crucial  concern  to  the  de*ign»r  ®paCJ  becciIies  a 

avoidably  poor  acce^iKnl^S  .  result  often  un- 

nance  time  is  needed  simnlv"  More 

the  taciir  i  a  d  aiKlPiy  »-o  ^  et  at  thincrs  and  once  there 

ob“rJ  “d  «>*  i>2“Uy 

although  a  concern  in  aU 

troublesome  in  helicopters.*^  *  -cra*-t>  ts  especially 


JESS  ?oss  «»  ground.  »hl3;-™rfeSSt;TSey 

water,  moored  and  unprotected  «-'**!,/ ft-«*over*a9  over  SGn{3  351,3 
vulnerable  to  danacefefefefeny'sofelefe^S^^Soff 
quires  greater  maintenance  than  aireratt  oL-aH^f- re~ 
harsn  environments.  The  envircnme^faife^Hls  feiffe 


1 


helicopter  maintenance  task  time.  Frequently,  the  maintenance 
task  must  be  performed  outdoors  in  the  cold,  wind,  rain  or 
snow  with  only  the  most  meager  facilities.  Personnel  perfor¬ 
mance  and  efficiency  consequently  suffer. 

The  problem  of  helicopter  maintenance  is  of  special  concern 
to  the  army,  since  the  helicopter  is  the  mainstay  of  its 
aviation  arm.  The  Army,  therefore,  is  doing  most  to  identifv 
and  remedy  the  problem.  One  of  the  ways  in  which  this  is 
being  done  is  through  investigations  such  as  the  one  for 


benefit  from  the  experience  of  the  oast. 


ing  the  time  structure  of  major  maintenance  tasks,  the  elements 
of  work  contributing  most  to  the  overall  man-hour  expenditure 
are  identified.  Factors  of  design  and  support  affecting  the 
time  to  perform  maintenance  are  also  established. 

In  this  study,  the  Army  requested  an  analysis  of  the  mainte¬ 
nance  requirements  for  certain  helicopter  subsystems  and  com¬ 
ponents  identified  as  major  man-hour  consumers.  The  generic 
types  of  components  to  be  investigated  were: 

1.  Tail  rotor  systems,  including  drive  shafting,  drive 
shaft  supporting  assemblies,  gearboxes,  hubs  and 
rotor  blades. 

2.  Main  rotor  hubs 

3.  Auxiliary  power  plants 

4.  Stability  augmentation  systems  (SAS,  SC AS ,  AFCS,  Etc.) 

5.  Transmissions  ar.d  gearboxes 

6.  Hydraulic  servo  actuators 

7-  Starters  and  starter-generators 
8.  Swashplates  and  supporting  assemblies 
S.  Main  drive  shafts 
10.  Power  plant  installations 

The  analysis  was  to  cover  these  components  on  the  following 
types  of  current- inventory  Army  helicopters; 


pjXippi^wwiw»w^rTTTf — iyr;-HrffrTnT™r^'"” *w" 


UH-i  Utility 


AH-1  Attack 


OH- 6  Observation 
OH- 5 8  Observation 


CH-47  Carqo 


CH-54  Cargo 


An  initial  look  at  the  task  posed  a  fundamental  question 
appropriate  to  each  of  the  components  scheduled  for  inves¬ 
tigation:  To  what  extent  are  the  maintenance  man-hours  ex¬ 
pended  on  this  item  due  to  the  frequency  of  maintenance  as 
opposed  to  the  tine  required  to  perform  maintenance? 

This  is  a  determination  of  basic  importance  in  an  analysis 
of  the  maintenance  problem.  Heavy  maintenance  requirements  . 
are  caused,  in  some  cases,  by  nuisance-type  problems  which 
consume  little  time  in  correction  out  which  happen  much  too 
frequently . 

In  other  cases  the  frequency  of  the  task  may  be  low,  but 
considerable  maintenance  time  is  expended  at  each  occurrence. 
The  result  is  the  same:  a  heavy  maintenance  man-hour  expendi¬ 
ture.  In  yet  other  instances,  many  man-hours  are  expended 
chasing  problems  which  do  not  exist  at  all,  as  when  a  pilot 
imagines  a  "funny  beat  or  shake"  {often  because  cf  a  com¬ 
ponent’s  Prior  reputation  for  trouble).  It  was  considered 
probable  that  each  of  the  components  to  be  studied  would  in¬ 
volve  some  combination  of  these  maintenance  causes  in  varying 
degr  res. 


In  order  to  arrive  at  a  basic  understanding  of  the  mainte¬ 
nance  problem,  certain  items  of  information  were  considered 
to  be  necessary: 

l-  High  Han-Hour  Consumers  -  identification  of 
the  items  (components)  which  consume  the 
largest  share  of  maintenance  man-hours. 

2.  Typos  of  Maintenance  Performed  -  for  the 

items  identified  as  high  man-hour  consumers, 
the  proportion  of  maintenance  time  expended 
on  scheduled  replacement,  repair  of  failures, 
no-defect  actions,  etc* 
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3,  Frequency  Versus  Repair  Time  -  each  maintenance 
category  applicable  to  the  item  analyzed  in 
terns  cf  frequency  of  occurrence  and  time-to- 
repa Lr. 

This  data  weald  provide  the  basis  for  constructing  the  gen¬ 
eral  dimensions  of  the  maintenance  requirement  in  terms  of 
what  is  done,  hew  often,  and  how  much  time  it  takes.  Having 
reached  this  basic*  understanding  of  the  problem,  it  would  be 
necessary  to  next  probe  for  the  factors  underlying  heavy 
maintenance  man-hour  expenditures.  Additional  data  would  be 
needed  for  this: 

1*  Failure  Modes  -  definition  of  the  item’s 
failure  modes  to  the  extent  necessary  to 
identify  the  different  types  of  maintenance 
tasks  performed. 

2.  Elements  of  Task  Time  -  the  component  elements 

of  maintenance  task  time,  e.g.,  the  time  required 
to  fault  isolate,  gain  access,  repair  or  replace, 
test,  etc. 

3.  Factors  Affecting  Maintenance  Time  -  the  factors 
which  contribute  to  the  ease  or  difficulty  of 
the  maintenance  task,  e.g. ,  access  provisions, 
sice  and  weight  of  the  component ,  complexity 

of  alignments,  adjustments,  tests,  etc. 

All  of  the  shove  data  were  considered  vital  to  a  complete 
analysis  of  the  maintenance  problem.  Without  such  data  the 
analysis  woirla  rest  heavily  on  technical  judgement,  suffering 
attendant  losses  in  objectivity  and  validity. 


TECHNICAL  APPROACH 

The  technical  approach  to  the  maintainability*  analysis  of 
major  helicopter  components  involved  five  principal  tasks: 


Data  Processing.  Historical  maintenance  data 
was  processed  and  tabulated  for  the  various 
helicopter  subsystems  and  components  scheduled 
for  analysis.  This  was  accomplished  for  each 
of  the  six  helicopter  types  included  in  the 
study.  A  substantial  base  of  maintenance  and 
flight  activity  records,  from  both  Karine  Corps 
3-M  and  Army  TAKMS  sources,  was  used  to  assemble 
the  historical  data  on  each  aircraft. 


ficaticn  of 

maintenance  tasks  according  to  structured 
criteria  and  the  calculation  of  associated 
statistics. 


process  entailed  the  class: 


Maintenance  Eecmiresanis  Analysis 

"  —  —  *  -y 


An 


analysis  was  conducted  to  identity  the 
significant  man-hour  consmoers  on  each 
helicopter  in  terms  of  discrete  types  of 
maintenance  and  failure  modes,  the  fre¬ 
quency  at  which  specifically  defined 
tasks  occur,  and  the  average  man-hours 
expended  on  each  task.  This  allowed  the 
analysts  to  rank  maintenance  problem  items, 
to  identify  underlying  causes,  and  to  deter¬ 
mine  the  areas  in  which  further  anal’* "'is 


observation  or  actual  maintenance  tasks. 
Throuch  these  surveys,  the  maintenance 


tasks  analysis  was  termed  by  An 
sonnel  with  51  hands- on"  experience 
modified  where  necessary.  The  su 


per- 


moairiea  wnere  necessary .  Tne  survey 
method  also  provided  the  opportunity  to 
gain  valuable  insights  into  maintenance 
problems  not  obtainable  through  a  strict 
technical  analysis  alone. 

5-  Development  of  a  Check  List.  The  knowledge 
acquired  as  a  result  of  this  study  was  used 
to  develop  a  guide  for  use  in  maintainability 
evaluations  of  future  helicopter  designs. 

The  guide  is  maintenance  function  oriented, 
directing  attention  to  the  tasks  and  design 
characteristics  which  contribute  most  im¬ 
portantly  to  the  maintenance  problems  with 
generic  classes  of  components  on  current- 
inventory  Army  helicopters. 

This  report  describes  the  methods  of  analysis,  and  documents 
the  results,  conclusions,  and  recommendations  of  the  study. 
Maintenance  task  analysis  data  have  been  grouped  in  tables  - 
by  helicopter  model  and  aircraft  subsystem.  Supporting  data 
have  been  assembled  into  appendixes. 


ANALYSIS  METHODOLOGY 
FIELD  DATA  PROCESSING 

The  initial  study  task  involved  processing  historical  mainte¬ 
nance  data  for  the  helicopter  systems  and  components  scheduled 
for  analysis-  Two  sources  of  data  were  used.  Marine  Corps 
3-M  data,  acquired  earlier  under  Contract  DAAJ02-71— C-0G47 , 
was  used  for  analysis  of  the  UH-1  and  AH-1  helicopters.  Navy 
data  on  the  TH-5 7A  helicopter,  included  in  the  same  file,  was 
used  for  analysis  of  the  Army  OB-58  helicopter.  Data  for  the 
OH-6,  CH-47  and  CH-54  helicopters  was  obtained  from  the  Army 


ferine  Corps  and  Navy  Data 

Under  Contract  OsAJ 02-7I-C- 004  7 ,  the  Navy's  Maintenance  Support 
Office  at  Meehan icsburc ,  Pennsylvania  supplied,  via  the  Eustis 
Directorate,  eight  reels  of  magnetic  tape  containing  3-M  sys¬ 
tem  maintenance,  flight  and  readiness  activity  for  the  H-l, 
H-46,  H-53  and  H-57  series  helicopters.  The  data  covered  a 
two-year  period  ending  June  1571  and  included  the  following 
3-M  record  types: 

1.  Type  11  Maintenance  Transaction 

2.  Type  21  Maintenance  Transaction 

3.  Type  31  Maintenance  Transaction 

4.  Type  71  Readiness  Transaction 

5.  Type  76  Flight  Transaction 

Data  files  were  created  for  the  Marine  Corps  OB-1  and  AK-1 
model  helicopters  and  the  Navy  TB-57  helicopter.  Table  I 
shows  the  selected  data  base  by  record  type  and  helicopter 


A  computer  program  using  routines  from  Sasun's  existing  3-M 
data  processing  system  was  developed  to  extract,  ronoat  ana 
process  the  data.  The  initial  operation  involved  creation 


of  separate  tape  files 
models; 


of  the  two  basic  helicopter 


'He  1 


AH-1G,  AS-1J 


Simultaneously ,  the  format  of  the  input  records  was  altered 
to  condense  the  files  and  to  speed  sorting  and  processing 
efficiency.  Figure  1  shows  the  format  of  the  SO -character, 
3-M  records  as  received  in  the  original  tape  files.  Figure 
2  shows  the  revised  45-character  format  produced  as  a  result 
of  the  initial  file  extract  runs .  The  program  permits  the 
creation  of  from  one  to  five  output  files  from  any  number  oi 
input  files.  Any  combination  of  helicopter  model  types  can 
be  placed  on  each  output  file  for  a  defined  input  time 
period. 

Each  model  type  file  was  sorted  on  record  positions  5 
through  15,  yielding  a  file  sequence  as  fellows; 

1.  Flight  Records  {Type  75}  by  Aircraft  Serial 
Number 

2.  Maintenance  ana  Readiness  Records  {Types  11,  21, 

31  and  71}  by  Work  unit  Code  (maintenance  records 
in  malfunction  code  sequence) - 


The  sorted  file  was  then  fed  to  a  tape-to-prinf  run  which 
produced  three  printed  reports: 


Flight  Data  by 


:t  Serial  Number 


2.  R&M  Statistical  Susaary 

3 .  Record  Co  not  oy  Organisation 

Another  program  option  provided  a  tabulation  of  flight 
hours  by  aircraft  serial  amber  and  month  as  required:  to 
estimate  the  average  Bonthiy  flight  utilisation  for  the 
various  models. 


The  R&M  Statistical  Stmt aary,  a  sasnple  page  is  shown 
is  Figure  3,  provided  the  suaoaary- level  historical  data 
input  to  the  study.  The  report  is  in  Pork  Unit  Code 
sequence.  Because  coda-to-noaenclature  files  were  not 


NOR  RICGR0  (TYWS  71) 


,Ml  J'ij.iMI.Mi-.I.I . .  III  i%  tabidJjj) l.lil  ®i!,ii!i!li(i  lidlWfliiCi,!  iiUlindLmaij  ftlntid  flii  kI,!i  1i  Jltl  uUik.iif'  tHllll , 


provided  with  the  data  supplied  by  the  Navy,  the  report  does 
not  include  the  item  nomenclature.  There  is  a  two-line 
printout  of  data  for  each  work  cf  de  reported. 

Total  lines  are  "upplied  at  the  component  level  (for  items 
with  a  6th  and  7th  digit  V7UC  breakout)  and  at  the  subsystem, 
system  and  all-systems  levels.  An  explanation  of  the  data 
elements  follows: 

MTBF  -  The  Mean-Time-Between-Fai lures  for  the  work 
unit  code.  This  value  is  computed  by  dividing  total 
flight-hours  for  the  model  by  the  number  of  failures 
reported  (scheduled  actions,  no-defect  actions, 
cannibalization,  etc.,  having  been  screened  out). 

HTBR  -  The  Mean-Time-Between-Replacement  (for 
failure)  for  the  work  unit  code,  obtained  by 
dividing  flight-hours  by  the  number  of  reported 
replacements  due  to  failure. 

FAIL  RATE  -  The  rate  of  failure  per  10,000  flight- 
hours  . 

5EPL  RATE  -  The  rate  of  replacements  for  failure  per 
10,000  flight-hours . 

QRG  MTBM  -  The  Kean-Time-Betv/een-Maintenance  at  the 
organizational  level,  obtained  by  dividing  flight- 
hours  by  the  total  number  of  maintenance  actions 
reported  at  Level  1.  (organizational  level) 

INT  MTBH  -  The  Mean-Time-Between-Maintenance  at  the 
xh t ermeai ate  level,  obtained  by  dividing  flight- 
hours  by  the  total  number  of  maintenance  actions 
at  Level  2.  (Intermediate  level) 

PEG  MTTR  -  The  Maan-Time-To-Repair  at  the  organizational 
maintenance  level,  obtained  by  dividing  the  total  re¬ 
ported  elapsed  maintenance  time  at  Level  1  by  the  number 
of  actions  reported. 


INT  MTTR  -  The  Kean-Tirce-To-Repair  at  the  inter¬ 
mediate  * maintenance  level ,  obtained  by  dividing  the 
total  reported  elapsed  maintenance  time  at  Level  2 
by  the  number  of  actions  reported. 

QRG  MH/MA  -  The  average  man-hours  per  maintenance 
action  at  the  organizational  level,  obtained  by 
dividing  the  total  reported  man-hours  at  Level  1  by 
the  number  of  maintenance  actions  reported. 
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ORG  MH/FH  -  The  maintenance  man-hours  per  10,000 
flight-hours  at  the  organisational  level,  obtained 
by  dividing  Level  1  man-hours  x  10*  by  flight- hours. 

I NT  MH/FH  -  The  maintenance  man-hours  per  10,000 
flight-hours  at  the  intermediate  level,  obtained 
by  dividing  Level  2  man-hours  x  104  by  flight -hours. 

NORM.  RITE  -  The  number  of  hours  per  10,000  flight- 
hours  the  work  unit  code  component  caused  the  aircraft 
to  be  not  operationally  ready  for  maintenance. 

KORS  FATE  -  The  number  of  hours  per  10,000  flight- 
hours  the  work  unit  code  component  caused  the  aircraft 
to  be  not  operationally  ready  for  supply. 

FOUR-HIGH  FAILURE  MODES  -  The  3-H  malfunction  codes 
for  the  four-high  failure  modes  reported  and  their 
percent  contribution  to  total  failures  (in  descending 
order) . 

KijKN  DISCOVERED  DISTRIBUTION  -  The  percent  distribution 
of  failures  by  "when  discovered"  category  within  eight 
groups : 

Group  1  -  Preflight  (Abort) 

Group  2  -  Inflight  (Abort) 

Group  3  -  Before  Flight/Preflight 

Inspection 

Group  4  -  Between  Flights/Postflighfc  or 

Daily  Inspection 

Group  5  -  "Inflight  (No  Abort)/  Test  Flight 

Group  6  -  Calendar  Inspection 

Group  7  -  Other  Inspection 

Group  8  -  All  Other 

PRC NT  ERROR  CAUSE  -  The  percent  of  total  failures 
caused  by  maintenance  or  operator  error. 

PRCNT  FNvtyr  CAUSE  —  The  percent  of  total  failures 
caused  by  weather  or  environmental  factors. 


The  R&M  Statistical  Summaries  were  used  to  provide  the  pri) 
cipal  statistical  input  to  the  data  analyst's  task.  Pro: 
this  report,  the  analyst  selected,  by  work  unit  code,  t 
components  for  which  more  detailed  maintenance  data  was 
needed. 


Figure  4  shows  the  overall  data  processing  flow  used  for 
the  study.  Gperatior  s  shewn  enclosed  in  the  dash-lined 
area  are  those  completed  under  Contract  DAAJ02-71-C- 004 7 . 
The  additional  data  processing  requirements  shown  were 
completed  under  the  prer  nt  study. 

One  of  the  two  additional  reports  r  ■oas'ced  from  tne  Marine 
Corps  and  Navy  data  was  also  used  extensively  in  the  study 
This  report,  Maintenance  Nummary  by  Malfunction  and 
Disposition,  Report  3M004,  is  shown  in  Figure  5.  The 
report  arrays  reported  maintenance  actions  by  malfunction 
code  and  type  of  action  taken  in  a  matrix-type  display* 

The  total  man-hours  and  elapsed  maintenance  time  are 
printed  for  each  malfunction  category.  The  average  man¬ 
hours  par  maintenance  action  is  also  printed.  Totals 
are  printed  for  .2  ine  maintenance,  shop*  maintenance  and  the 
sum  of  both  levels  for  the  work  unit  code.  This  report 
was  used  to  establish  the  types  of  maintenance  being 
expended  on  the  component,  the  relative  frequency  of  each 
type,  and  the  average  man-hours  involved. 

The  second  report  produced  under  the  study  is  the  Detailed 
Maintenance  Action  List,  Report  3MQ30,  shovn  in  Figure  6. 
Sach  line  of  the  report  represents  a  separate  maintenance 
transaction.  Report  content  is  specified  with  a  series 
of  input  parameter  cards  which  identify  the  criteria  for 
inclusion  or  exclusion  of  a  transaction  from  the  report.. 
For  example,  the  analyst  could  request  a  report  containing 
failure-type  actions  only.  Among  the  items  of  information 
contained  in  the  report  are  type  of  maintenance,  main¬ 
tenance  level,  when  discovered  code-  malfunction  code, 
quantity,  man-hours,  art*  elapsed  maintenance  tine.  This 
report  was  used  by  the  analyst  during  the  task  elassificat 
and  analysis  procedure.  It  was  also  used  in  cases  where 
summarised  data  was  thought  to  be  inaccurate  or  incomplete 
to  determine  the  nature  of  suspected  errors  and  omissions. 

The  three  reports  described  above  were  produced  for  the 
UH-1E,  AH-1G/J  and  TH--57A  helicopters. 


'he  generic  component  types  specified  by  the  Army 
iranslated  into  work  unit  codes  for  the  UH-lE,  AH- 
ir-d  TH-57A  helicopters.  These  codes  were  later  as 
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Figure  S.  Maintenance  Summary  by  Malfunction  and  Disposition 
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extract  specific  components  from  the  computer- processed 
data  for  use  in  the  maintenance  requirements  analysis.  For 
each  of  the  generic  component  types,  work  unit  codes  were 
extracted  from  the  respective  3-M  Work  Unit  Code  Manual, 
covering  the  end  assembly  and  each  of  its  significant  sub- 
assemblies  (where  pertinent } .  These  codes  were  then  arranged 
to  show  loaical  groupings  of  components  where  the  sequence 
of  codes  in  the  manual  did  not  provide  this.  Table  II  shows 
an  initial  listing  of  typical  work  unit  codes  for  the  AK-1G 
prior  to  the  statistical  screening  which  took  place  later. 

TABLE  ’ll.  TYPICAL  WORK  UNIT  CODE  EXTRACTION,  1 
AH-1G  HELICOPTER  { 


Work  Unit 
Code 


Comoonent  Nomenclature 


26111 

Main  Drive  Shaft  Assembly 

26211 

Main  Transmission  Assembly 

26212 

Plate  Assembly 

26213 

Breather  Vent 

26214 

Manifold 

26215 

Coupling 

Mast  Assemblv 

2621E 

Kain  Input  Quill 

26244 

Oil  Pressure  Relief  Valve 

2624  6 

Oil  Pressure  Switch 

26411 

Tail  Drive  Shaft  Assembly 

26412 

Clamp 

26413 

Hanger  Assembly 

26414 

Intermediate  Gearbox 

26415 

Tail  Gearbox 

Figure  7.  TAMMS  Data  Printout 
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.Malfunction 

Code 

Malfunction 

070 

Broken 

615 

Shorted 

163 

Incorrect  Voltage 

374 

internal  Failure 

900 

Burned 

799 

Ko  Defect 

800 

Mo  Defect  -  Removed  to 
Facilitate  Other 

Maintenance 

804 

^  VfciOct  —  Reaoved  for 
ijcneduled  Maintenance 
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ise  as  input 


:o  toe  car no e nance 


The  TAKMS  data,  as  received,  was  crganrtea  ny  component  pari 
number  and/or  stock  number.  In  order  to  provide  for  a  data 
disci ay ,  cosoa  tifci -  with  that  used  for  the  ferine  Corps  dots 
work  unit  codes  had  to  be  assigned  to  the  coapcnests 
selected  for  each  of  the  three  helicopter  sodsis;  CH—  6A , 
CB-47A  and  CH-54A.  Codes  were  developed  for  each  ecssonest 


the  appropriate  system  code 
si 


the  Kavy £ s  3-B  work 
;presentiss  th 


ructure  followed  by  the  number 
sequence  of  that  component  in  the  nan-hour 
HortSfop  report. 

A  gearbox  os  the  CH-47A  would ,  for  exacts  la ,  have  been 
assigned  systes  code  26  (Drives } .  If  that  gearbox  appeared 
as  the  23th  iters  in  the  man-hour  sequenced  index  in  the 
CH-47A  data  volume,  the  coaplste  work  unit  code  assignment 
would  have  been  -  26023.  This  systes  related  components  to 
a  commn  system  arr 
the  index  sequence 
also  provided  a  ready 


•erent  for  both  sets  of  data. 

to  complete  the  work  uni 
cross-reference  to  the  Sorthroo 


Is  mg 


reports , 
in  fielc 


The  too 
3  of  the 


inic 


n»! 


,Vi 


is  aensrarea  were  enters* 


care  sets  as  stem 
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Figure  9.  Punched  Card  Format,  Maintenance  Requirements  Data  File. 


MAINTENANCE  REQUIREMENTS  ANALYSIS 


One  requirement  of  this  study  was  to  identify  the  failure 
modes  and  maintenance  requirements  which  generate  the  high 
man-hour  consuming  tasks  on  each  of  the  six  helicopter  models. 
The  data  processing  tasks  just  described  provided  maintenance 
data  for  each  of  the  aircraft  upon  which  an  analysis  of  main¬ 
tenance  requirements  was  based. 

The  purpose  of  the  maintenance  requirements  analysis  was  to 
identify  the  significant  man-hour  consumers  among  the  list  of 
generic  components  being  analyzed  and  to  isolate  the  actions 
and  failure  modes  which  contribute  most  heavily  to  the  main¬ 
tenance  burden  on  each  component.  The  maintenance  data  on 
each  aircraft  was  screened  to  eliminate  from  further  study 
components  which  historically  did  not  represent  a  significant 
share  of  the  maintenance  burden  on  that  aircraft.  The  general 
guideline  used  was  to  drop  components  which  did  not  contribute 
at  least  .5%  to  the  overall  man-hour  per  flight-hour  rate. 

This  was  not  rigidly  adhered  to  dn  every  case,  however.  Cer¬ 
tain  components  which  revealed  a  high  overall  job  average  or 
an  excessive  action  rate  were  retained  despite  having  failed 
to  meet  the  general  cutoff  criteria  on  man-hours.  In  other 
cases,  components  which  exceeded  the  cut-off  criteria  were 
dropped  because  of  extenuating  factors  -  an  excessively  high 
cannibalization  rate  for  example. 

After  the  component  screening  was  completed,  data  on  each 
component  was  analyzed  to  extract  the  high  man-hour  con¬ 
tributors  by  type  of  action  and  cause.  Maintenance  records 
were  grouped  into  one  of  the  following  action-type  categories: 

1  -  Check 

2  -  Adjust 

3  -  Repair 

4  -  Remove 

5  -  Install 

6  -  Replace 

7  -  Rebuild 

8  -  NRTS  (Not  Repairable  This  Station) 


Action  categories  which  did  not  contribute  at  least  5%  to  the 
man-hour  rate  for  the  component  were  dropped.  Next,  causes 
within  each  action  category  were  examined  by  malfunction  type 
code.  Failure  modes  or  x'easons  for  maintenance  which  con¬ 
tributed  less  than  2.5%  to  the  action  rate  for  the  component 
were  also  dropped.  {Action  rate  rather  than  man-hour  rate 
was  used  as  the  criterion  because  the  TAHMS  data  as  formatted 
did  not  show  the  contribution  to  man-hours  by  cause} .  The 
result  of  this  procedure  was  to  distill  the  overall  mainte¬ 
nance  history  on  each  component  down  to  those  actions  which 
contributed  at  least  5%  of  the  component  man-hour  rate  and 
those  causes  within  actions  which  contributed  at  least  2.5% 
of  the  component  action  rate. 

The  data  thus  assembled  was  prepared  in  pinched-card  format 
to  facilitate  formatting  and  calculation  of  required  statis¬ 
tics.  The  form  xt  of  the  card  records  was  shown  earlier  in 
the  section  on  TAMMS  data  processing.  The  file  code  struc¬ 
ture  included  codes  for  the  helicopter  model,  type  maintenance 
action  (listed  earlier) ,  where  performed  designation,  mal¬ 
function  or  reason  for  maintenance, and  the.  maintenance  level. 
The  model  codes  used  were: 

1  -  UK-1 

2  -  AK-1 

3  -  OH-58 

4  -  OH-6 

5  -  CK-47 

(  -  CH-54 

The  codes  designating  where  the  action  was  performed  were: 

1  -  On-Aircraft 

2  -  Off-Aircraft 

The  i.  alfunction  or  reason  for  maintenance  codes  were  taken 
directly  from  the  standard  malfunction  code  set  used  in  the 
Navy’s  3-M  Maintenance  Data  Collection  System.  The  mainte¬ 
nance  level  codes  used  were: 
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1  -  Organizational 

2  ~  Direct  Support 

3  -  General  Support 

A  FORTRAN  computer  program  was  written  to  tabulate  data  from 
the  six  punched -card  riles.  Figure  10  is  a  sample  page  from 
the  computer  printout.  The  table  is  arranged  by  components 
within  the  aircraft.  Each  component  is  identified  by  its 
work  unit  code  and  nomenclature. 

Within  each  component,  data  is  tabulated  by  maintenance 
action  category  and  roasoii/f  allure  mode.  The  following  ele¬ 
ments  of  data  are  printed  for  each  maintenance  action: 


ON/OFF/A/C  - 


where  the  maintenance  action  is 
performed  on  or  off  the  aircraft. 


LEV  -  the  maintenance  level  at  which  the 

maintenance  action  is  performed. 

MK/MA  AVG  -  the  average  man-hours  per  maintenance 
action 

Total  Man-Hours 

=  Total  Maintenance  Actions 


AVG  NO  HBh  - 


the  average  number  of  men  required  per 
.maintenance  action  as  derived  from  the 
historical  maintenance  data.  {This 
s-atis-tic  was  available  only  for  those 
aircraft  for  which  Marine  Corps  and 
Vmy  data  was  used) . 


_ Total  Man-Hours _ _ 

Total  Elapsed  Maintenance  Time 


MS  /!?«  7> 
piH/r  n  iv 


the  maintenance  frequency  in  terms  of 
actions  per  10,000  flight- hours. 


K*kr:  »>j  =  y  S*  il_- 


cs/ 

L 

MH  / 

AVG 

FA/ 

HA/ 

HP/ 

Hr/ 

R-A-N-K 

ACTIO?.-  Off 

E 

hi 

AC 

FH 

?H 

FH 

FH 

MA/ 

NH/ 

SEASON/FAILURE  *0CE  A/C 

V 

AVG 

MEN 

SATE 

?CHT 

RATE 

PCNT 

?K 

FH 

15115  SC  1 5 SDRS /SLEEVE  ASST 

RSPA1  R  CN 

0 

2.0 

1-4 

24.1 

21.5 

47.4 

U.3 

2 

2 

020  NQRN. CHAFED, FRAYED 

* 

11.5 

10.3 

23.7 

9.3 

12?  A0JST/6LIGN  IMPROPER 

* 

2.5 

2.6 

7.5 

2.9 

REPLACE  CN 

0 

S.7 

1.7 

A3. 7 

39.0 

248.5 

97.4 

1 

t 

* 

020  kCRN,  CHAFED  GRAYED 

s 

35.6 

27.3 

135.4 

54.5 

710  6RG  FAlLING/FAUlT 

♦ 

2.5 

3.2 

11.2 

«•** 

603  NO-GEF/TlMc  CHANS? 

9 

A. A 

3*9 

67.9 

26.6 

OTHER 

0.0 

4A.1 

39.5 

0.0 

0.0 

COMPONENT  TOTAL 

2.6 

1.6 

111. 5 

100.0 

296.2 

100.0 

15113  HA  IN  ROTOR  HW8  ASSY 

REPAIR  OFF 

e 

17.8 

2.0 

14.4 

14.9 

255.1 

30*7 

2 

2 

020  «CRM. CHAFED, FRAYSO 

• 

3.2 

3.4 

83.5 

10.0 

.710  SRC  FAltlNG/FAUTY 

* 

6*3 

6.2 

123.7 

14.9 

replace  on 

0 

11.1 

2.6 

33.6 

34.5 

373.4 

44.5 

1 

i 

020  WORN, CHAFED, FRAYED 

,  a 

6.6 

6.9 

6712 

e.i 

195  CRACKED 

* 

4.4 

4.5 

52.6 

6.3 

710  BRG  FAIL If.'G/rALLTY 

« 

3,6 

3.7 

42.9 

5.2 

#03  NO-SEF/TIMS  CHANGE 

* 

3.7 

3.9 

3S.8 

4.7 

OTHER 

4,2 

2.0 

48,3 

^0.2 

203.5 

24.4 

COMPONENT  TOTAL 

2.2 

96.4 

100.0 

S23.J 

ICO.O 

13118  HA  IN  ROTOR  CNT  Ml  ASSY 

REPAIR  ON 

ry 

V 

2-0 

l*S 

3*6 

62.9 

7.2 

72.5 

1 

i 

020  horn- chafed* frayeo 

0.5 

8.6 

0.5 

4,9 

570  srcsen 

♦ 

0.3 

5.7 

0*5 

4*6 

12?  ACJST/ALION  IMPROPER 

o.s 

14.3 

0.8 

3*2 

135  SINOING/STUCK/JSMMSD 

0.3 

5.T 

0.2 

•  1.7 

AID  LACK  OF/IHPROP  LOSE 

9 

0.3 

5.7 

0.1 

1.0 

REPLACE  ON 

0 

I. A 

1.6 

1.1 

20.0 

1.6 

16.0 

2 

2 

520  NORN, CHAFED, FRAYED 

* 

0.2 

2.9 

0.2 

2.3 

070  SRGRSN 

9 

0.5 

i<*3 

0.9 

730  LOOSE 

9 

0.2 

2.9 

0.5 

4.6 

OTHER 

1.2 

1.2 

1.0 

17-1 

1.1 

11.5 

COMPONENT  TOTAL 

1.7 

1.5 

5.7 

xyo.o 

9.9 

100.0 

Figure  10.  Maintenance  Requirements  Data  Format, 


. . . . . . . . . . . . . . . . . . . 


Total  Maintenance  Actions  x  10.000 
Aircraft  Flight  Hours 


MA/FK  FC^JT  - 


the  percentage  contribution  of  this 
maintenance  action  to  the  total  mainte¬ 
nance  frequency  for  the  component. 


Total  Actions  {This  Action)  x  100 
Total  Actions  (Component) 


MH/FH  RATE  - 


the  maintenance  rate  in  terms  of  man¬ 
hours  per  iG,GQQ  flight  hours. 


Total  Man-Hours  x  10,000 
Aircraft  Flight- Hours 


MK/FH  PCNT  - 


the  percentage  contribution  of  this 
maintenance  action  to  the  Total  mainte¬ 
nance  rate  for  the  component. 


Total  Man-Hours  (Action)  x  ICO 
Tonal  Man-Hours  (Component) 


RANK  MA/PH  - 


the  ranking  of  this  action  in  terms  of 
the  overall  component  maintenance  fre¬ 
quency  (maintenance  actions  per  10,000 
flight-hours) . 


RANK  MH/FH 


the  ranking  of  this  action  in  terras  of 
overall  component  maintenance  rate 
(maintenance  man-hours  per  10,000 
flight- hours) . 


Following  the  summary  line 
breakout  of  the  reasons  for 
for  that  action.  The  code 
the  action  rate  and  percent 
for  that  reason/mode.  For 
Marine  Corps  and  Navy  data 
hour  rate  and  percent  conti 
also  nrinted. 


ror  tne  maintenance  action  is  a 
maintenance  and  failure  modes 
and  description  are  followed  by 
contribution  to  total  actions 
the  three  helicopter  models  using 
(UH-i,  AK-1  and  OB-58)  ,  the  r-'.u- 
ibution  to  total  man-hours  are 


. . .  ihniiu>,*t  A'/aoi  iiuihti'tit'xit'i 


TABLE  III 


Continued 


1 

i 

I 

j  Coepone.,t  Cede  and  Rossnclaturs 

Type 

Action 

On/Off 

Acft. 

Lsyel 

mm 

Av§ 

Man* 

Kr 

«H/FH 
*  10s 

26411 

Tail  Rotor  Drive  Cooplino 

Replace 

os 

CHG* 

10,000 

C.6 

6 

Repair 

OS 

- 

1,818 

0.9 

53 

26*13 

Hanger  Bearing 

Replace 

OK 

OP.G  . 

2,222 

2.8 

126 

j 

Impair 

OH 

OftC. 

474 

2.0 

433 

16416 

Tail  2otor  Gearbox  \ 

Replace 

OK 

OKS. 

3,226 

4.7 

147  ' 

R epair 

CK 

OSu« 

331 

3.1 

S43 

23310 

Droop  Cesronsoter 

Replace 

OH 

ORO. 

2,857 

2.1 

73 

23411 

Oil  Cooler 

i  Replace 

OK 

OKI. 

1,695 

3.3 

224 

Repair 

OK 

C3G. 

2,t57 

1.0 

34 

2*221 

Anti-Ica  Central.  Actuator 

Replace 

OK 

cm,' 

4,762 

2.2 

46 

Repair 

OR 

cm. 

7,142 

1.1 

IS 

<2221 

Starter  Generator 

Replace 

OK 

cm. 

270 

2.0 

742 

Repair 

CK 

cm. 

18$ 

1.7 

909 

REPAIR  AND  RE 
STICS  f  UH-1  HEL1 


I  Co»eod*nt  Csfit  zed  BoBenciatur, 


4 

I  A»g 

j  San 

Level JffTBH  Hr 


j.4a23  «^4shpxat?/Su|ip3rt  Ass^bly  asplscs 

Repair 

14141  Plight  Control  Cy  1  i  Replace  f 

Vaive  Repair 

1SU5  Main  Rotor  Huh  Assent;.-,-  Replace  I 


liUI  Main  Rotor  Counterva  i  gbt 


22900  S-S3  Engine 

222(1  T-.-el  Regulator 
222(2  Mara  Fuel  jumifaJ 


Repair 

Replace 
Ho pair 

On 

On 

On 

J  0»a 

o*s 

6iS 

Replace 

On 

Cry 

Repair 

On 

Ore 

Replace 

Os 

&-S 

sepal r 

Off 

o.s 

Repair 

On 

o.s 

Replace 

On 

o.s 

Replace 

On 

D-S 

Repair 

Ctf 

0*S 

Repair 

Or. 

D.S 

Replace 

Repair 

On 

Os 

S 

Replace 

On 

Org 

er  ?lis 


eolaco 


TABLE  V 

-  Continued 

Avg 

! 

Type 

On/Off 

Man- 

Nh/fb 

I  Component  Cod*  and  Soiefidature 

Action 

Acfi, 

Level 

STBS 

Hr 

<  10s 

26211 

2S2IC 

Main  Iransnission 

j 

Mast  Asse^blv 

r>  5 

1  IS’t. 

4 

2,691 

1,099 

Reel ace 

On 

o.s. 

935 

10*3 

Hepeir 

On 

D-S. 

l,44f 

1.4 

93 

25212 

Main  Input  Quill-Main  Trans 

Replace 

On 

0-S. 

30? 

7.3 

503 

Repair 

On 

D.S. 

1,235 

H  A 

J  ,  w 

406 

2S2U 

Ttii>iny-M='n  Trar-S—'  ssion 

On 

Drg 

Org 

5,091 

4,162 

1.3 

15 

Repair 

On 

1.0 

25 

2S21X 

Replace 

Repair 

Ots 

6,667 

4,167 

2  7 

2* 

On 

Org 

1.2 

28 

26411 

Tail  Rote,*  Drive  Shaft 

Replace 

Oa 

Qrs 

i,ss# 

1.7 

159 

Repair 

0= 

Org 

1,SSR 

1.5 

98 

26412 

Tail  Rotor  Shaft  Banker 

Ranlace 

On 

Ore 

340 

2.6 

5*9 

Repair 

Off 

D-S- 

SOS 

2.5 

272 

26414 

Repair 

Replace 

Repair 

On 

On 

On 

Org 

i,3ia 

£11 

735 

41C 

29: 

a.  5 

221 

5C1 

135 

t,197 

Org 

Org 

Org 

1.0 

25415 

*?jj  j  1  =^*i»^fX7X 

On 

Or. 

.§.9 

Repair 

1-6 

54? 

29132 

Pillow  Block  Asseshly 

Replace 

On 

O.S. 

:  l"  ESfi 

1.3 

10 

Repair 

Oa 

D.S. 

4,763 

1.3 

27 

2923E 

Particle  Separator 

£&plz ce 
Impair 

f\ry 

12,500 

2,128 

i.s 

1.8 

15 

*4 

On 

23  31J 

Ores?  Compensator  Can  3ot 

Replace 

On 

0.S. 

3,226 

2.4 

74 

On 

Or? 

525 

1.3 

242 

293 IJ1 

ft  linear  Actuator 

Raslacc 

On 

Org 

680 

^  1 

* 

309 

Bepsir 

Off 

D.S. 

1,533 

2-^ 

127 

Repair 

On 

Oi"i 

33  z 

i-i 

260 

29321 

RPR  parsing  Defceetcr  Bo* 

^eplsce 

On 

171 

1.40-5 

Repair 

Off 

D.S. 

1  e 

1,000 

Repair 

On 

Org 

31-5 

1.5 

474 

29421 

Oil  Tank 

Replace 

On 

Cfrg 

6,258 

^  i 

34 

TOMir 

On 

■»**  ,  tii 

2,OS2 

i.i 

52 

29422 

Oil  CoolsjT 

Replace 

Repair 

On 

On 

Crg 

Crg 

3,125 

2,331 

3.1 

1,6 

100 

68 

i 

TABLE  VII 


COMPONENT  REPAIR  AND  REPLACEMENT 
STATISTICS,  CH-47  HELICOPTER 


Component  Code  end  Nomenclature 

Type 

Action 

On/Off 
Acf  t. 

Level 

HTBH 

Avg 

Kan- 

Hr 

MH/FH 
x  10- 

14021 

Swashplate  Control 

Replace 

On 

D.S. 

357 

14.1 

3,952 

Repair 

Off 

D.S. 

1,961 

12.0 

608 

14060 

.,rive  Arm  Assy  -  Trans. 

Replace 

On 

D.S. 

324 

1.8 

555 

Repair 

Off 

D.S. 

1,493 

6.0 

403 

15008 

Rotary  Wing  Head  Assy. 

Replace 

On 

D.S. 

110 

10.8 

9,839 

Repair 

Off 

D.S. 

400 

80.0 

20,039 

15102 

Shock  Absorber 

Replace 

On 

Org 

332 

2.3 

693 

15133 

Rotary  Head  Boot  Assy. 

Replace 

On 

Org 

228 

1.9 

833 

Repair 

On 

Org 

2,564 

1,5 

60 

15170 

Rotary  Wing  Head  Oil  Tank 

Replace 

On 

Org 

256 

1.2 

469 

15234 

Spring  Droop  Stop 

Rep] ace 

On 

Org 

840 

1.7 

203 

157.71 

Droop  Stop -Static 

Replace 

On 

Org 

8,333 

1.6 

■  •  19 

Repair 

On 

Org 

12,500 

1.0 

3 

22004 

Turbine  Engine 

Replace 

On 

D.S. 

78 

77.6 

J9 ,847 

Repair 

Off 

D.S. 

200 

79.9 

39,930 

22074 

Fire  Detection  Sensing 

Replace 

On 

Org 

121 

1.7 

1,407 

Element 

Repair 

On 

Org 

1,667 

2.3 

137 

22101 

Engine  Oil  pump 

Replace 

Or. 

Org 

1,639 

5.4 

330 

Repair 

On 

Org 

7,692 

2.0 

27 

22128 

Power  Turbine  Control 

Replace 

On 

Org 

575 

2.3 

400 

Actuator 

22157 

Engine  Starter 

Replace 

On 

Org 

465 

2.5 

558 

22310 

Engine  Exhaust  Cone 

Replace 

On 

Org 

1,923 

1.7 

39 

22357 

Engine  Tailpipe  Assy. 

P.eplaca 

On 

Org 

L0,000 

1.8 

IS 

24009 

Aux,  Power  Unit 

Replace 

On 

'Jrg 

192 

5.4 

2,818 

Repair 

On 

Org 

1,351 

2.0 

ISO 

Repair 

Off 

3.S. 

645 

117.7 

p,250 

24169 

APU  Hydraulic  Pump- 

Reolace 

On 

Ore 

3,704 

3.1 

90 

Motor 

Repair 

Off 

D*S. 

7,692 

IS. 9 

253 

24304 

APU  Fuel  Pressure  Switch 

Replace 

On 

Org 

3,226 

1.4 

44 

TABLE  VII  -  Continued 


'] 

1 

j - 

HR 

Av  g 

i 

Type 

Hit  .. 

Hsn- 

CcBpOhent  Cede  and  Nomenclature 

Action 

y||gl|S 

Level 

HT8H 

Hr 

24376 

AP0  Fuel  Boost  Rasp 

Replace 

On 

Org 

4,167 

1.8 

26010 

Ccsbinir.g  Trans. 

Replace 

On 

O.s. 

163 

7.6 

Repair 

On 

D,S. 

699 

1.2 

Repair 

Off 

O.S. 

637 

23.9 

26012 

Synchronizing  Shaft  Asey 

i 

Replace 

On 

Org 

131 

2.4 

2601 J 

Aft  Tstaa.  Assy. 

Replace 

On 

D.S. 

274 

42.6 

j 

On 

0*3« 

14  « 

0.2 

26016. 

Forward  Trans. Assy 

Replace 

On 

O.S, 

407 

39.0 

Repair 

On 

D>d« 

1,429 

O.S 

Re«ai~ 

Ot 

s*s. 

1,163 

24.0 

26017 

Sngiee  Traae.Assy 

Replace 

On 

Org 

2*1 

4.5 

Repair 

Off 

D.S, 

204 

12.2 

26019 

Trans.  $h»£fc  Aaay 

Replace 

on 

D.S. 

407 

2.1 

Repair 

Off 

D.S, 

1.754 

13.9 

26030 

Aft  Rotor  Drive  shaft 

Replace 

on 

D.S. 

993 

19.7 

* 

Repair 

On 

D.S. 

6,667 

2.6 

Repair 

Off 

D.S. 

3,030 

10.4 

26084 

Ad*pt«r  Assy  -  Rotor  Drive 

•Replace 

On 

D.S. 

1,639 

2.2 

Repair 

Off 

0*3* 

1,020 

8.0 

26036 

Output  S*al-A£e  Trans, 

Replace 

On 

Org 

465 

15.0 

26173 

Chip  Detector-Engine 

Replace 

On 

Org 

1.3S9 

1.1 

Trans 

Repaid 

Gr> 

Org 

3,226 

1.1 

42054 

A/C  Generator 

Replace 

j  On 

org 

441 

1.6 

Repair 

'  On 

Org 

1,493 

9.9 

45011 

Hydraulic  Servo  Cylinder 

Replace 

On 

Ore 

225 

3.7 

Repair 

Off 

D.S. 

141 

12.0 

RSI 


1 

4,  led 

14 


iis.sd 

.114] 

5,594 

39 

2,07* 

2,134 

4,024 

SI¬ 
TS  i 

2,20 
35 
I«d 

134 

7371 

3,2201 

IS 

34} 

4oa 

663 

1,644 

8,48lj 
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TABLE  VIII.  COMPONENT  REPAIR  AND  REPLACEMENT 
_  STATISTICS  t  CH-54  HELICOPTER 


Coaporsent  Cods  and  Noasnclature 


Type 

Action 


[On/Off 
Ac  ft. 


Level 


HTBK 


Avg 

Man- 

Hr 


15006  Tai  l  Rotor  Bl  ads 


Replace 
Repai 


15007  Main  Rotor  Head  Asseably 
15016  Rotor  Parser  Assareblv 


Repair 

Replace 


15021  Tail  Rotor  Head 


1507S  Droop  Restrainer 


15208  Bearing  -  Pitch  Chacae 
Dink 


Replace 

Reoalr 


Replace 
Repai; 


Replace 

Replace 


On 

On 

Off 


Org 

D.s. 

D.S. 


114 

83 

€3 


2.9 

?.3 

16.0 


D.S. 


260 


28.1 


I* 

L 


On 

Off 


Org 

D.S. 


311 
1,042 


On 

On 


On 

On 


Org 

Org 


323 
3,125 


Org 

Org 


228 

360 


3.2 

16.0 


9.8 

3.3 


1.5 

1.4 


22005  Engine 

22028  Tailpipe  Assembly 

22037  Fuel  Control 
22043  Particle  Separator 
22100  EARS  Slower 
22113  Anti-Ice  Valve 
22150  Starter 
223S9  Anti-Ice  Sensor 

24014  APP  Engine 

24038  APP  Clutch 

24090  APP  Fuel  Control 
24159  APP  starter 


Replace 

Repair 

Repair 

Replace 

Repair 

Replace 

Replace 

Replace 

Replace 

Replace 

Replace 
Repair  j 

Replace 

Repair 

Replace 

Repair 

Repair 

Replace 

Replace 


On 

On 

Off 

On 

on 

On 

On 

On 

On 

On 

On 

On 

On 

On 

On 

On 

Off 

On 


D.S. 

D.S. 

D.S. 

D.S. 

D.S. 

D.S. 

Org 

Org 

Org 

Org 

Org 

Org 


D.S  . 
D.S. 

D.S. 

D.S. 

D.S. 


Org 

Org 


8S 

199 

407 

52, S 
6.9 
84.0 

33 

781 

1.8 

2.4 

444 

6.4 

1,333 

5.5 

667 

3,* 

667 

1.3 

1,333 

2,6 

4,763 

9,091 

1.3 

C.5 

4,762 

719 

6.4 

60.0 

621 

4,762 

1,553 

2.3 

2.8 

16.0 

518 

3.4 

781 

3.1 

Or 


3,125 


Cossponent  Code  and  Noeenelature 
26011  Main  Transmission 
26019  Ta4!  Rotor  Gearbox 


^ail  R^tor  Drive  Sh*i 
Bezi ina 


26040  Hair. _ Inrut  Seal-Main 
ffiissxois 

26042  Intermediate  Gearbox 


j  Type  iOn/Off 

l  4  §  i  *  *  *• 

i  fit i i on  *  v* 


j  Replace  On 
I  Repair  Off 
i 

I  Real ace  On 


rans-i  Replace  I  On 


Replace  On 

j  f  Q|^ 


ij  »>rt  t 

Nh/FH 


I  Level IMT6M  |  Hr 


[  407 

il,887 


I  26066  Oil  Res »  -  Mein  Tran^eis-  Sepias 
|  sisa  * 


Replace  I  On 


I  2*583  fester  Brake  Seal  - 
5  Main  Transmission 


mssren  1 

25224  “ail  Rotor  Shaft  Assembly  J  Replace  On 


Gearbox 

25323  Tail  Rotor  Shaft  Asse 

(Wo.  2-61 

42134  Generator 

45010  Main  Rotor  Servo  Unit 

5/027  AFC s  Servo  Pftit 

57420  *FCS  teplifier 


On 

o.s. 

719 

5.0 

695 

On 

D.S, 

467 

7.1 

1,519 

On 

D.S, 

621 

3.9 

628 

On 

D.S. 

1,031 

2.6 

252 

On 

Org 

3,125 

l.S 

51 

On 

Org 

1,887 

1.8 

94 

On 

D.5, 

1,887 

2.5 

134 

On 

Org 

292 

i*0 

=#wW 

D.S. 

246 

3.2 

Off 

D*S« 

65 

16.0 

|  isepiace  On 
i  hf? 


>  A  ji.li/6li  dhtl  iii'iii A  i  nlni  iki  nniiiilind  oMju  to  iAiM  Amt'  J*«4  but*  awt  ««  m  4  Mi  <4 


iAINTEHAI' 


•* */  »n—  *#•»  *  —  •  *•/»  t 

liMr,  .-.'ini-Jel; 


examinee  t 
tasks.  Ti 
to  detsrnii 

c *ri»* 

v*!~  _  v<5. 


enar.ee  requirements  tor  each  component  were  next 
to  identify  the  sicnificant  man-hour  consuming 


ese  tasks  were  then  to  be  analyzed  individual 1; 
r.e  the  proportion  of  total  task  time  expended 
cific  task  elements. 


The  intent,  initially,  was  to  analyze  both  component 
repair  and  replacement  actions.  It  became  quickly 
apparent,  however,  that  tasks  other  than  component 
removal  and  replacement  could  not  practicably  be  treated 
in  an  analysis  of  this  type.  Examination  of  the  mainte¬ 
nance  requirements  data  revealed  in  nearly  all  cases  repair 
tasks  on  each  component.  Attempts  to  identify  the  nature 
of  the  repair  tasks  were  rarely  successful,  however, 
because  of  the  limited  definition  provided  in  the  data. 

A  gearbox  may  have,  for  example,  reflected  a  significant 
incidence  of  repairs  for  leaks.  The  leaks  may  have  been 
in  one  or  more  of  several  seals,  in  one  or  more  of  many 
attaching  lines  and  hoses,  in  the  filler  port,  etc.  The 
repair  may  have  been  as  simple  as  tightening  a  bolt  or 
connection  or  as  complex  as  replacing  a  rotating  seal. 

Since  all  repairs  of  this  type  are  merged  together  by 
virtue  of  the  code  systems  used,  there  was  no  way  to  estab¬ 
lish  which  types  of  repairs  were  actually  made,  their 
relative  frequency,  or  man-hour  cost.  Even  if  this  were 
possible,  the  number  of  different  repair  tasks  to  be 
analyzed  would  easily  order  in  the  hundreds. 

Further  complicating  the  problem  is  the  diversity  existing 
among  basically  similar  repairs.  Repair  or  rework  of  a 
component  may  be  simple  and  straightforward  on  one 
occasion  and  complex  and  time -consuming  on  the  next 
(as  when  internal  parts  are  found  corroded  and  seized 
upon  disassembly),  it  is  difficult,  in  many  cases  to 


i  *  T  t  ■!  O  1  1  *• 


speax 


:vpical  reoai) 


The  problem  of  establishing  the  nature  of  repair  tasks 
on  the  helicopter  also  appeared  in  the  course  of  the  field 
surveys  which  took  place  later  ir.  the  program.  A  typical 
case  would  involve  a  high  incidence  of  reported  repairs  on 
a  component  (based  on  examination  of  field  data) ,  but 
no  authority  for  repair  of  that  component  in  the  Maintenanc 
Allocation  Chart  for  the  helicopter.  When  asked,  Army 
maintenance  personnel  would  agree  that  no  repair  of  the 
component  was  authorized.  The  reported  cases  of  repair 


sutnorizec.  Tne  reported  cases  or  repair 
-  ibuted  to  faulty  data,  e.a. ,  replacsmer 


:cn  lias  recorder  as 


repair 
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rotor  installation.  At  times,  field  personnel  would 
indicate  that  minor  tasks  were  performed  on  the  component 
(tightening  a  loose  fitting,  touching  up  surface  corrosion, 
etc.},  hut  these  were  not  considered  in  the  nature  of  a 
"repair"  as  such.  Overall,  the  consensus  was  that  the 
majority  of  corrective  actions  on  the  aircraft  involved 
replacement  of  components  or  parts. 

For  these  reasons,  the  maintenance  task  time  analysis  was 
concentrated  on  removal  and  replacement  actions.  The.se 
actions,  for  the  most  part,  are  relatively  consistent  from 
one  occurrence  to  the  next.  Unusual  difficulties  may  be 
encountered  in  any  maintenance  task,  of  course,  but  the 
basic  steps  are  relatively  the  same  in  each  instance.  There¬ 
fore,  the  elements  of  time  in  removal  or  replacement  of  a 
component  may  be  considered  fairly  standard,  except  for  the 
element  of  fault  isolation,  which  will  vary  with  the  type  of 
failure  which  precipitated  the  replacement.  If  replacement 
was  occasioned  by  excessive  corrosion,  for  example,  the 
fault  was  probably  discovered  via  a  routine  visual  examina¬ 
tion  and  troubleshooting  time  was  little  or  none.  If,  on 
the  ether  hand,  replacement  was  the  result  of  tracking  down 
an  aircraft  vibration  to  a  malfunction  in  that  component, 
troubleshooting  time  might  be  a  considerable  part  of  the 
overall  task. 

The  approach,  therefore,  was  to  analyze  the  basic  removal 
or  replacement  task  (no-defect)  and  then  to  allocate  time 
to  fault  isolation  for  specific  kinds  of  malfunctions  (or 
groups  of  similar  malfunctions).  The  fault  isolation  times 
were  later  averaged. 

For  each  of  the  selected  components,  a  technical  analysis 
of  the  replacement  task  was  made.  This  involved  research¬ 
ing  technical  manuals,  maintenance  handbooks,  trouble¬ 
shooting  charts,  etc.,  to  establish  the  component’s  function 
in  the  system  and  its  packaging  and  location  in  the 
instal la cion. 

Maintenance  task  steps  were  then  identified  and  constructed 
for  the  removal  and  installation  of  the  component.  These 
maintenance  task  steps,  sequentially  listed  in  order  of 
their  occurrence,  identified  one  major  work  effort 
associated  with  no-defect  replacements  of  the  component. 

The  maintenance  time  required  to  accomplish  each  step  was 
then  analytically  developed  and  recorded.  The  analysis 
relied  heavily  on  the  judgement  of  experienced  maintain¬ 
ability  engineers  supplemented  by  actual  hardware  examina¬ 
tions  and  task  observations  where  possible.  Each  step  in 
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The  maintenance  action  was  then  assigned  to  one  of  the  eight 
task  element  categories  listed  below; 

1.  Fault  isolation  {troubleshooting}. 

2.  Gaining  access  and  securing  doors,  panels, 
fairing,  etc. 

3.  Removal  and  replacement  of  other  components 
for  accessibility  to  the  component  in  need  of 
replacement. 

4.  Removal  and  replacement  of  buildup  components. 

5.  Removal  and  replacement  of  the  end  assembly 
component, 

6.  Draining  and  refilling  of  fluid  supplies  (oil, 
hydraulic  fluid,  etc. )  and  servicing  or  lubrication 
after  repair  or  replacement. 

7.  Adjustment,  alignment,  balancing,  tracking,  etc. 
after  repair  or  replacement. 

3.  Inspection  during  and  after  repair  or  replacement 
and  final  test. 

Table  IX  contains  a  typical  component  replacement  task  time 
analysis  -  the  UH-1  helicopter  tail  rotor  assembly  {an  illus¬ 
tration  of  the  installation  is  shown  in  Figure  30) .  The  man- 
minutes  required  for  the  removal  and  installation  functions 
are  shown  assigned  to  one  of  the  eight  task  element  categories 
{slash  indicates  that  minutes  are  split  between  two  categories) . 
The  numbers  in  parentheses  refer  to  figure  numbers  from  the 
technical  manual. 

Component  replacement  task  time  analyses,  thus  developed  for 
each  of  the  six  helicopter  models,  were  tabulated  for  dis¬ 
cussion  and  verification  in  the  field  survey  interviews 
which  followed. 
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:st  Air  Cavalry,  7th  Squadron, 
c t  Knox,  Kentucky 


24  thru  25 


First  Air  Cavalry  Maintenan 
Battalion,  Hunter  AAF, 
Savannah,  Georgia 

173th  Aviation  Company, 

Fort  Sill,  Oklahoma 


:hru  16 


:u  11, 


355th  Aviation  Company  (HH) , 
Port  Sustis,  Virginia 


January 
23  thru  24 
1973 


Array  National  Guard  Unit 
Byrd  Airport 
Richmond ,  Virginia 


OH- 6 


January 
26,  1573 
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field survey  questionnaire 


Helo  Model:  UH-1 _ Date:  Oct. 24-25,  197 

Maint, Level:  Orq.  and  D.S.  Location:  First  Air 

Cavalry,  Hunter  AAF f 
Savannah,  Georgia 

PERSONS  INTERVIEWED: 

1.  Name  and  Rank/MOS:  John  Doe,  Spec  5 _ 

Military  Unit:  A-Conpany,  Aircraft  Maint.Bat* _ _ 

Duty  or  Function:  Crew  Chief _ 

Maintenance  Experience:  UH-1  (2  yrs,),  AK-1  (2  yrs) 

2.  Name  and  Rank/MOS:  John  Srdth,  Spec  6 _ 

Milit  7y  Unit:  3-Company,  Aircraft  Maint.Bat. _ 

Duty  or  Function:  NCOIC,  Prop  S  Rotor  Shop _ 

Maintenance  Experience :  UH-l  (4  yrs) ,  AH-1  (2  yrs) , 

CH-47  (1  yr) ,  CH-34  (6  yrs) 

3.  Name  and  Rank/MOS: _ __ _ 

Military  Unit: _ _ _ 

Duty  or  Function: _  , _ 

Maintenance  Experience: _ _ 


Figure  11,  Field  Survey  Questionnaire,  General  Data, 


EVALUATION  OF  COMPONENT  TASK  TIME  Page 


Figure  13.  Field  Survey  Questionnaire,  Page 


COMPONENT  REPLACEMENT  TASK  DATA 


FORMAT  AND  CONTENT 


Component  replacement  time  data  developed  from  the  analyses 
and  field  work  previously  described  is  presented  in  six 
tables  by  helicopter  model  as  follows: 


Table 

XI 

Component 

Replacement 

Data, 

OH- 58  Helicopter 

Table 

XII 

Component 

Replacement 

Data, 

OH- 6  Helicopter 

Table 

XIII 

Component 

Replacement 

Data, 

UH-1  Helicopter 

Table 

xrv 

Component 

Replacement 

Data, 

AH-1  Helicopter 

Table 

XV 

Component 

Replacement 

Data, 

CH-47  Helicopter 

Table 

XVI 

Component 

Replacement 

Data, 

CH-  4  Helicopter 

Each  table  is  organized  sequentially  by  component  code.  The 
data  presented  for  each  component  includes  a  quantitative 
breakdown  of  the  replacement  time  elements  and,  where  per¬ 
tinent,  a  statement  of  the  factors  whxch  were  found  to  in¬ 
fluence  the  time  involved  in  certain  tasks.  A  two-line 
presentation  of  the  task  time  elements  is  used.  The  first 
line  shows  the  average  total  man-hours  required  for  replace¬ 
ment  of  the  component  and  the  apportionment  of  this  time 
among  the  eight  task  elements.  The  percent  contribution  of 
each  element  to  the  total  replacement  task  is  shown  on  the 
second  line.  Where  factors  pertinent  to  one  or  more  of  the 
task  elements  are  given,  a  third  line  lists  the  number  of  the 
footnote (s)  which  applies  to  that  element.  The  footnotes  for 
a  exponent  are  grouped  at  the  bottom  of  the  table  on  the 
same  page. 

The  component  replacement  time  factors  presented  in  this 
study  are  averages  developed  from  examination  of  historical 
data,  detailed  task  rime  analyses, and  the  judgment  of  skilled 
and  experienced  field  maintenance  personnel.  The  average 
time  to  accomplish  component  replacement  considers  direct 
maintenance  functions  only.  it  excludes  other  contributors 
to  maintenance  time  such  as  administrative  and  supply  delays, 
lost  time,  record  keeping,  etc.  As  such,  the  maintenance 
time  averages  may  appear  somewhat  lower  than  published 
averages  which  reflect  "start-to-finish1’  times.  Originally, 
it  was  intended  that  the  total  maintenance  time  be  considered 
in  this  analysis.  Attempts  to  obtain  reasonable  time  estimates 
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for  indirect  maintenance  functions  such  as  locating  equip¬ 
ment,  chasing  parts,  completing  forms,  etc.,  were  not  success¬ 
ful-,  however.  It  was  found  that  the  time  expended  in  such 
functions  varied  widely  from  one  aircraft  maintenance  opera¬ 
tion  to  another.  The  average  time  required  to  obtain  parts 
was  reported  to  vary  from  a  few  minutes  to  upwards  of  an  hour 
{in  the  case  of  a  unit  whose  supply  source  was  across  the  air¬ 
field  several  miles  from  the  maintenance  base).  Similarly, 
estimates  of  time  for  obtaining  work  stands,  a  crane,-  external 
power  source,  etc.,  were  found  to  vary  greatly,  depending  upon 
the  relative  abundance  or  scarcity  of  such  equipment  at  that 
activity.  Any  estimate  of  the  "average"  time  involved  in 
such  tasks  would  be  very  subjective  and  serve  only  to  make  the 
total  time  for  replacement  appear  more  reasonable  and  in  keep¬ 
ing  with  other  published  statistics.  Such  data  would,  more¬ 
over,  contribute  nothing  to  the  basic  objectives  of  the  study. 
For  these  reasons,  replacement  task  time  analysis  was  confined 
to  the  "wrench  turning"  aspects  of  the  job. 

Even  in  this  area,  however,  some  difficulty  was  encountered 
in  arriving  at  average  maintenance  times.  Occasionally,  the 
engineering  task  time  analysis  of  a  component  replacement 
function  would  develop  an  estimate  of  total  man-hours  which 
was  at  gross  variance  with  the  average  man-hours  generated 
from  the  field  data  (TAMMS  or  3-M) .  When  this  occurred,  one 
or  both  of  two  conclusions  might  be  considered.  Either  the 
field  data  was  erroneous  and/or  the  engineering  task  time 
analysis  was  faulty.  The  first:  step  in  resolving  the  con¬ 
flict  involved  a  thorough  analysis  of  the  field  data  using 
the  detailed  maintenance  action  reports  shown  in  Figure  6. 

Very  often,  cases  of  improperly  cci^d  data  could  be  substan¬ 
tiated,  as  when  replacement  of  a  helicopter  main  gearbox  was 
reported  to  consume  1.5  man-hours.  An  error  such  as  this 
might  have  occurred  in  preparation  of  the  original  mainte¬ 
nance  report  or  in  the  translation  of  the  data  to  machine- 
readable  format.  Most  often,  it  represented  a  case  of  im¬ 
proper  code  selection  (use  of  the  gearbox  code  or  part  number 
to  report  replacement  of  an  oil  fitting  for  example) .  When 
a  sufficient  number  of  erroneous  reports  could  be  identified 
in  the  data  for  a  component,  it  was  usually  possible  to  re¬ 
solve  major  differences  between  the  computer-generated 
statistics  and  the  engineering  analysis.  When  this  failed 
to  resolve  the  conflict  satisfactorily,  the  engineer  would 
review  his  analysis  to  confirm  that  his  detailed  task  time 
estimates  were  valid  and  complete.  Adjustments  were  made  as 
necessary  at  this  point. 

In  the  course  of  the  field  interviews,  disagreement  between 
the  engineering  analysis  and  the  time  estimates  of  field 
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personnel  also  occurred.  These  resulted  frequently  from 
conflicting  interpretations  of  the  maintenance  task  being 
considered,  especially  in  the  classification  of  tima  among 
the  eight  task  elements,  and  were  usually  resolved  Unrough 
discussion.  Net  infrequently,  the  discrepancy  was  the  result 
of  over-estimating  or  under-estimating  the  time  for  certain 
tasks  in  the  engineering  analysis.  The  opportunity  to  discuss 
maintenance  tasks  with  experienced  field  personnel  while 
examining  the  actual  hardware  installation  was  extremely 
valuable  in  this  regard.  Very  often,  problems  indicated  by 
an  analysis  of  maintenance  instructions  and  installation 
drawings  were  found  to  be  much  less  severe  when  actually 
viewed  and  discussed.  Likewise,  some  problems  overlooked  in 
the  technical  analysis  were  revealed  in  this  manner.  Re¬ 
placement  time  estimates  were  frequently  modified  as  a  result 
of  the  field  survey. 

The  component  replacement  time  factors  developed  from  this 
study  are  the  best  overall  averages  established  by  skilled 
analysts  using  the  various  sources  of  information  available 
to  this  program.  Maintenance  time  is,  however,  a  variable 
quantity.  It  ;s  influenced  by  the  environment  in  which 
people  work  d  by  t.ne  maintenance  resources  available  to 
them.  It  is  influenced  also  by  their  skill,  motivation  and 
morale,  by  the  quality  and  depth  of  supervision  and  by  the 
policies  of  management.  The  concept  of  an  "average  mainte¬ 
nance  time”  must  be  viewed  within  this  context.  Higher  or 
lower  averages  may  prevail  where  the  physical  or  psychological 
factors  influencing  maintenance  performance  move  in  either 
direction  from  the  norm. 

The  emphasis  in  this  study  has  been  on  the  quantification  of 
maintenance  time  in  terms  of  discrete  task  elements.  Estab¬ 
lishing  the  time  structure  of  major  maintenance  tasks  isolates 
the  elements  of  work  which  contribute  most  to  the  overall  man¬ 
hour  expenditure.  However,  there  are  factors  involved  in  the 
performance  of  maintenance  tasks  which  time  statistics  alone 
do  not  reveal.  One  additional  requirement  cf  the  Government's 
work  statement  for  this  project  was  to  identify  the  more 
important  of  these.  This  has  beer*  done  by  way  of  the  notes 
appended  to  the  statistical  data  in  each  table. 

In  the  course  of  this  study,  many  facts  and  opinions  were 
brought  to  the  attention  of  the  analysts  doing  the  research, 
either  through  their  own  analysis  or  from  the  field  personnel 
-hey  interviewed.  Often  this  data  was  totally  or  partially 
unrelated  -_o  the  subject  of  the  study,  in  other  cases,  the 
data  was  relevant  but  was  found  to  be  unique  to  Problems 
at  a  particular  facility  or  with  a  special  group  of  aircraft. 
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Thus,  it  was  necessary  to  carefully  review  the  collected  data 
and  to  selectively  extract  the  more  significant  information 
for  inclusion  in  uhis  report.  The  footnotes  which  accompany 
each  table  are  the  result  of  this  screening,  the  comments 
considered  most  important  to  the  immediate  goals  of  this 
study.  There  is  obviously  im  rh  more  information  of  a  qual¬ 
itative  nature  available  on  the  maintenance  of  components 
covered  by  this  study.  Much  of  this  would  be  necessary  to 
any  in-depth  study  of  maintenance  problems  flowing  from  this 
initial  investigation. 

Figures  have  been  used  to  il iusti ate  some  of  the  more  im¬ 
portant  comments.  They  are  found  grouped  at  the  end  of  the 
table  fer  each  model  helicopter.  Appendix  IV  contains  histor¬ 
ical  maintenance  data  for  each  of  the  components  contained  in 
this  section. 
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(5)  Bondod  of  shin  nr«  required  to  maintain  cXoorantiou  within  specific  tolerance. 
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Figure  14. 


bwashplate  and  Transmission  Assembly, 
QH—5U  Helicopter, 
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Attaching  Hardware 


Cyclic  Servo 
Actuator 


Tail  rotor  Blad 


SUMMARY  OF  DESIGN  FACTORS  RELATED  TO  MAJOR 


COMPONENT  REPLACEMENTS,  OH- 5 8  HELICOPTER 


The  more  significant  maintainability  design  characteristics 
of  the  OH-58  helicopter,  within  the  ten  major  component  areas 
covered  by  the  study,  are  in  summary: 

1.  Tail  Rotor  System 

a.  The  tail  rotor  drive  shaft  is  supported  by  six  hanger 
bearings,  all  of  which  must  be  slipped  onto  the  drive 
shaft  from  the  forward  end.  This  arrangement  require 
removal  of  all  bearings  located  forward  of  the  de¬ 
fective  bearing  being  replaced. 

b.  Changing  the  sequence  of  discs  within  the  stackup  or 
changing  the  orientation  of  any  single  disc  renders 
the  laminated  steel  disc  flexible  couplings  unusable. 

c.  Replacement  of  the  tail  rctor  hub  entails  disconnect¬ 
ing,  removing,  installing  and  accounting  for  numerous 
parts  and  associated  hardware - 

d.  Procedures  require  removal  of  the  tail  rctor  hub  and 
blades  as  a  unit  in  order  to  replace  blades. 

e.  Each  hanger  bearing  has  a  self-aligning  feature 
which  requires  a  complicated  bearing  installation 
procedure. 

f.  Disassembly  and  reassembly  of  the  hardwe-e  are  seme- 
times  necessary  to  obcain  props:  shimsii  .  of  the  tail 
rotor  hub. 

2.  Main  Rotor  Hub 

a.  Frequently  the  main  rotor  blade  retention  It  is 
difficult  to  remove . 


Overtorquxng  of 
seal,  sight  gla 
hub  grips  has  c 
reservoir  cases 


oits  attaemng  reservoir , 


:ac~©~ 


rotor  components  must  be  removed  to  provide  access 
to  the  main  ran emission . 


b.  Replacement  of  the  tail  rotor  gearbox  requires  re¬ 
moval  of  the  tail  rotor  huh  and  blade  assembly. 

c.  Spillage  of  oil  is  inevitable  and  much  cleanup  time 
is  required  when  draining  the  transmission  sump. 

$  .  Hydraulic  Servo  Actuators 

Numerous  pieces  of  attaching  hardware  axe  required 
for  mounting  the  actuators. 


5-  Starter  Generator 


a.  Five  electrical  leads  roust  be  disconnected  and  recon¬ 
nected  wnen  replacing  the  component. 

b.  The  starter-generator  roust  be  properly  supported 

’henever  the  attaching  clamp  is  loosened  or  until 
{he  clamp  has  been  installed  and  properly  fcorquec. 

6.  5  ‘ashpiata  and  Supporting  Assembly 

The  nature  of  the  design  and  its  inherent  function 
and  location  require  removal  and  installation  of  a 
number  of  other  components  for  replacement  of  this 
assembly. 

7.  Main  Drive  Shafts 


On  those  helicopters  equipped  with  armor  plating ,  the 
plating  must  be  removed  to  provide  access  to  the 
engine-to-transmission  drive  shaft. 

Screws  attaching  the  metal  shroud  covering  the  drive 
shaft  are  inaccessible  an-d  frequently  are  stripped 
in  the  orocess  of  removal. 


Pi: 


Ir.stailati 


The  buildup  of  replacement  engines 


or  accessories  rro* 
on  the  replacement 
builduo  oroeess  is 


me  ora  e 


xncjuaes  removal 
for  installation 


I'Bis  engine  cearacvn 


Accessories  requi] 
asssfiblv  for  built 


removal  or  rittings  from  oia 
t  of  the  replacement  assembly . 


c.  Two  sizes  of  coupling  nuts  connect  lines  to  the  fuel 
pump.  Back  size  has  a  specific  torque  valve. 

d.  The  uppermost  self- locking  nut,  attaching  the  fuel 
control  to  gearbox  housing  is  difficult  to  remove 
and  replace. 

e.  Three  different  torque  valves  are  specified  for 
installation  of  the  governor. 

f .  Oil  cooler  replacement  requires  removing  and  replac¬ 
ing  thirteen  bolts  and  washers  attaching  the  cooler 
to  the  duct  extension. 


. . . 
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SUHMRRj  OF  DESIGN  FACTORS  RELATED  TO  MAJOR 
COMPONENT  REPIACEMENTT  OH-6  HELICOPTER 


The  store  significant  maintainability  design  characterista 
of  the  OH-6  helicopter,  within  t h&  ten  major  component  ax 
covered  by  the  study,  are  in  summary : 


Tall  Rotor  System 

a.  Heplacasent  of  the  tail  rotor  brtb  assembly  usually 
requires  rigging  the  tail  rotor  control  system. 

The  ringing  sequence  is  tise— consuming  due  to  the 
number  of  sfcecs  involved. 


Replacement  of  the  tail  rotor  blade  and  hub  requires 
three  judgement  measurements  by  Maintenance  personnel 


keo3  accent  oi 


ie  tax 


:or  gee  rbox  requires  re¬ 


moval  and  reinstallation  of  the  tail  rotor .  Upon 
reinstallaticn,  balance  and  track  must  be  checked* 

d.  Shimninc  rust  bo  accospl isbed  sc  that  the  tail  rotor 
drive  shaft  fits  between  the  transmission  output 
coupling  and  the  tail  rotor  gearbox  input  coupling* 

The  shiasming  procedure  requires  that  the  Shaft  and  tail 
rotor  gearbox  be  installed,  gap  sea  rurements  taken# 
shaft  and  gearhffiE  removed,  shims  inistalled  and# 
finally,  the  shaft  and  gearbox  reins  failed* 

Main  Rotor  Hub 


Replacement  of  the  main  rotor  l- .fa  requires  removal 
and  installation  of  the  Main  rotor  blades  and  drive 
shaft*  Disconnecting  ano  connecting  linJciKtes  on  the 
scissors  assembly  and  pitc  h  change  rods  is" also  re¬ 
quired*  A  large  portion  of  the  hub  r eplaceiaen t  -  *• ~ *• 
is  attributed  to  these  tasks. 


special  tools. 


Lves  the  use  of  a  number  of 


Tw  different  bolts  (HAS4#4P-I4  or  369A1020)  are  used 
attaen  tne  aain  rotor  per  err.  aependina  upon 
s  configuration*  Wien  holt  369A1020  is  used, 
isming  is  required  to  provide  clearance  between  the 
**  e«a  ana  o air* e r  noesxsci. 


jea  the  aain  rotor 


>ns  ana  Ge; 


11  rotor  gearbox  and  tail  rotor  drive  shaft 
i  disconnected  and  roved  aft  about  a  foot  to 
removal  of  the  transmission-  Access  to  the 
I  tail  rotor  drive  shaft  coupling  is  limited. 

insulation  and  two  access  covers  rust  be  re¬ 
td  expose  the  main  transmission  oil  filter. 


iaiery 

difficult 


transmission  on  raj. ter  it 


Starter  venerator 

a.  Replacement  includes  disconnecting  and  connecting 
electrical  leads.  These  leads  oust  he  identified 
upon  removal  to  insure  proper  installation. 

Swashplaie  and  Supporting  Assembly 


a*  She  design  requires  sequential  removal  and  installa¬ 
tion  of  a"  juraber  of  other  exponents  to  effect  re¬ 
placement  of  the  assembly. 

Main  Drive  Shaft 

a,  Sour.c  insulation  and  main  transmission  access  doors 
roust  L-c  removed  and  reinstalled  for  replacement  of 
the  drive  shaft. 


b.  The  lower  sat  of  attachment  bolts  is  in  close  prox¬ 
imity  to  surrounding  sheet  metal.  More  clearance  is 
desirable  to  facilitate  use  of  a  tor cue  wrench  on 


it  be  accomplished  so  that  the  nain  drive 
jgtween  the  clutch  cutout  fiance  and  the 


iron  ii 


Rpijt  r  lance  wrtn  no  more  titan  .020  an* 
r  anv  sore  than  . 0X0  inch  cap. 


"*  -  larirtn 


no  clearance  exists  between  the  engine 
outout  oil  line  fittinos.  The  ar ranees 
adequate  wench  bitos  anc  ccnttibuscs  tu 
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{1)  Sdsove  retaining  bolt,  lock-washer,  and  output 
efcaft  adapter. 

% 

(2)  Reaove  starter-generator,  cable,  starter-generator 
fan  assembly,  and  seal  drain  hose  as  follows: 

{a)  Remove  cooling  ducts  from  aft  end.  of  atsrter- 
ganarator  and  at  starter-generator  shroud  assembly. 

(b)  Loosen  hose  elassps  at  each  side  of  starter-generator 
fas  sssexbly,  and  rerove  hose  sections  from  fan.  Rirove  clasp 
on  islet  housing,  and  teaove  long  hose  iron  engine. 

Cc)  Recove  starter-generator  fan  asseably  and  cable. 
Senove  seal  drain  hose  and  fitting  at  underside  of  driva  pad, 
and  install  plug.  Install  drive  pad  cover. 

(3)  Reaove  sain  electrical  cable  by  disconnecting 
leads  frets  harness  and  units  on  engine  and  free  exhaust 
thermocouple  connector -cn  rear  fire-wall,  and  by  detaching 
sable  support  clauaps  and  brackets. 

{4)  Renova  linear  actuator,  governor  control  shaft 
i vtms j  and  droop  cospensator  cambox  and  bracket  ass'&abiy. 

Basovs  power  lever  control  arc. 

(5)  Ressove  taehosster  generators  fro®  drive  pads  on 
ever speed  governor  drive  box  and  on  right  rear  of  accessory 
drive  gearbox.  Install  drive  pad  covers. 

($)  Reaove  fuel  control  inlet  hose,  and  cap  fitting. 

(?)  Disconnect  two  differential  pressure  switch  hoses 
from  restrictor  fittings  on  fuel  control.  Replace  fittings 
with  plugs. 

{8}  Disconnect  hoses  frea  combustion  chamber  drain 
valve  and  frees  drain  tee  on  fuel  control  drive  pad. 

(9)  Reaove  governor  seal  drain  tube  and  fitting  and 
drain  tee. 
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Figure 


(10)  Remove  fuel  control  vent  toss  and  fittings  froa 
-hbcard  side  of  governor. 

(11)  Plug  open  ports,  and  cap  lines. 

(12)  Detach  support  clamps  and  brackets  of  fuel 
differential  pressure  switch  hose  and  oil  pressure  hose  froa 
left  side  of  engine  inlet  housing. 

(13)  Remove  oil  pressure  transmitters,  pressure  switch, 
brackets,  and  hoses. 

(14)  Disconnect  pressure  hose  fr<rs  oil  filter. 

(15)  Disconnect  torquemeter  pressure  transmitter  hoses 
froa  left  side  of  islet  housing  and  left  front  of  accessory 
drive  gearbox. 

(16)  Replace  fittings  with  plugs. 

(17)  Remove  oil  pressure  switch  and  transmitters  frco 
support,  and  remove  support  assembly  from  top  of  inlet  housing. 

(18)  Remove  oil  pump  inlet  and  outlet  hoses  and  engine 
breather  hose.  Replace  fittings  with  plugs. 

(19)  Remove  bleed  air  hose  and  elbow  £ro*u  port  at  tep 
of  centrifugal  compressor  housing.  Remove  hose  support  clastpe 
and  bracket  from  engine.  Install  coves  and  gasket  on  studs 

blted  port. 

(20)  Remove  exhaust  tailpipe  with  V-band  coupling. 

Kesove  cover  plate  and  attaching  ©crews  with  center  of  exhaust 
diffuser. 

(21)  Disconnect  exhaust  thermocouple  cable  from  connacter 
css  rear  fire-wall, 

(22)  Remove  upper  rear  fire-wail  assembly  by  releasing 
v-band  clamp  around  support  cone  flange  and  working  adapter 
ring  carefully  aft  over  thermocouple  tubing. 

(23)  Remove  engine  mount  trunnions. 


igure  oi. 
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{1}  Install  engine  acunt  trunnions .  with  any 
support  brackets  or  clips  normally  attached  on  same  bolts. 

(2)  Install  oil  system  hoses,  including  breather 
hose,  with  fittings  and  support  brackets  or  clips,  oil 
pressure  transmitters ,  and  switch  support  assembly, 
mediate  with  connecting  hoses. 

C3}  Install  two  tachometer  generators  on  mounting 
pads,  one  at  rear  side  of  overspeed  governor  drive  gearbox 
ud  one  at  'right  rear  side  of  accessory  drive  gearbox. 

(4)  Install  droop  compensator  c arbor ,  linear 
actuator,  and  governor  control  lever.  Install  newer  lever 
esatxol  am  on  fuel  control. 

{5}  Install  fuel  control  inlet  hose,  fuel  control 
eec.1  drain  and  coabustion  chamber  drain  hoses,  and  fuel 
control  vent  hose  with  fittings. 

(6)  Remove  plugs  or  fittings  frees  pressure  taps  on 
fuel  control  pimp  bousing.  Install  two  restrictor  fittings, 
and  connect  hoses  to  fuel  differential  pressure  switch, 
fuel  differential  pressure  transmitter  assembly  is  located 
ca  top  of  engine  inlet  housing. 

{7}  Install  upper  rear  fire-wall  assembly,  securing 
adapter  ring  on  flange  of  exhaust  diffuser  support  cone 
with  V-banfi  coupling.  Seat  coupling  securely  and  tighten 
clasp  belts  to  a  torgue  of  40  to  30  inch-pounds. 


Figure  32. 
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(8}  Connect  thermocouple  lead  to  connector  on  right 
rear  side  of  fire-wall . 

(9)  Install  cr-'e-  ,,nte  on  center  of  exhaust  diffuser . 
Install  exhaust  tail1  *■«.»•*  >v  - v-band  coupling.  (Refer  TM 
55-1520-210-20}- 

(10)  Install  ssain  electrical  cable  with  support  clips. 

(11)  Connect  to  engine  electrical  harness  and  to  units 
so anted  on  engine. 

(12)  Install  starter-generator  and  starter-generator 
cooling  fan  asseu4>ly. 

(13)  Remove  plug  at  bottom  of  drive  pad  and  install 
seal  drain  fitting  and  hose.  Connect  cable. 

(14)  Install  output  drive  shaft  adapter,  with  lock- 
var.ber  and  retaining  belts.  (Refer  to  Tfi  55-1520-210-20). 

(15)  Check  over  engine  and  reecve  any  regaining 
shipping  covers  or  plastic  plugs. 
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1.  Transmission  Input  Quill 

2.  Clamp  Set 

3.  Cooling  Fin 


4.  Seal 

5.  Spring 

6.  Engine  Drive  Flange 


Grease  Depth 


Full  Length 
of  Solises 


Apply  a  thin  layer  of 
grease  on  inboard  surface 
of  male  {inner}  coupling. 
Hate  parts  and  move  outer 
coupling  to  full  outward 
position,  with  coupling 
bottomed. 


,34 


Drive  Shat t— i  Coat  splines  of  female 

Coupling  \  4  coupling  with  grease. 

Use  a  spatula  to  work 
out  all  air  pockets 
***'*'•  *  from  grease.  Continue 

V"X  using  grease  until  a  wall 
•*^-3  .T  ’  0.20  to  0.30  inch  above 

top  of  splines  has  been 

DUllt  Up. 

tion  of  Male  Coupling 

Spline-Type  Flexible  Drive  Coupling,  Typical 
xiuos  Requirements ,  UH—1  Helicopter. 
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SUMMARY  OF  DESIGN  FACTORS  RELATED  TO 
MAJOR  COMPONENT  REPLACEMENT,  UH-1  HELICOPTER 

The  more  significant  maintainability  design  characteristics 
of  the  UH-1  helicopter*  within  the  ten  major  component  areas 
covered  by  the  study*  are  in  summary : 

1.  Tail  Rotor  System 

a.  The  tail  rotor  hub  ana  blade  installation  contains 
many  small  parts  and  items  of  hardware,  the  handling 
of  which  contributes  significantly  to  the  total  - 
maintenance  time. 

b.  During  installation  of  the  tail  rotor  hub,  the  cross- 
head  is  temporarily  assembled  in  order  to  measure 
the  gap  between  the  retainer  plate  and  crosshead  for 
shimming.  The  process  of  buildup,  teardovm  and  final 
buildup  is  time-consuming. 

c.  Clamps  which  retain  the  tail  rotor  drive  shaft  to 
mating  couplings  are  supplied  in  matched  halves. 

When  installed,  a  gap  will  exist  between  the  halves 

at  the  two  attachment  bolt  locations.  These  gaps  must 
be  equal  within  . 030  inch. 

a.  Adjacent  tail  rotor  drive  shafts  must  be  removed  to 
permit  replacement  of  the  hanger  assembly. 

e.  Two  tail  rotor  drive  shafts  must  be  disconnected 
from  the  intermediate  gearbox 'couplings  to  permit 
removal  of  the  gearbox. 

£.  Replacement  of  tail  rotor  gearbox  requires  removal  and 
reinstallation  of  the  tail  rotor  assembly.  Upon  re- 
installation,  balance  and  track  rou.^t  be  checked. 


Main  Rotor  Hub 


Many  dir f ©rent  torque 
stalling  the  hub  and 


elves  roust  be  applied  when,  in- 
ing  tne  nun  ana  associated  hardware,  with  critics 
torques  witnessed  and/or  verified  by  a  technical  in¬ 
spector.  Shirming  is  required  to  obtain  proper  c" 
ance  between  the  rotor  blade  and  drag  brace  clevis. 
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components  xn  tne  power 
>rs ,  many  components  must 
;ss  to  the  transmission. 


b.  Access  to  lines,  hoses,  transmission  mounts,  left 
link,  drive  shaft  couplings,  etc.,  is  gained  through 
access  panel  on  both  sides  of  pylon  island  structure 
and  through  a  ”hell  hole”  in  lower  fuselage  under  the 
pylon.  Removal  of  panels  is  not  difficult,  but 

the  resultant  openings  do  not  provide  easy  access  to 
the  listed  components. 

c.  Replacement  of  tail  rotor  gearbox  requires  removal 
and  reinstallation  of  tail  rotor  assembly.  Upon  re- 
installation  ,  balance  and  track  must  be  checked. 

c .  Removal  of  the  main  transmission  input  quill  requires 
use  of  special  jack  screws  and  may  also  require  appli¬ 
cation  of  heat  to  transmission  case. 

4.  Hydraulic  Servo  Actuators 

'■  A  —  ■  - — — - — 

a.  The  flight  control  system  contains  three  cylinders 
which  appear  identical.  Although  they  are  not 
functionally  interchangeable ,  without  making  certain 
adjustments,  they  can  be  physically  interchanged. 

5.  Starter-Generator 

a.  A  number  of  different  starter-generator  installations 
are  currently  being  used  on  UH-1  model  helicopters. 
Familiarization  of  maintenance  personnel  is  required 
for  each  of  these  installations  in  order  to  ensure 
proper  removal  and  installation  of  the  particular 
cooling  duct  and  shroud  assembly  arrangement  for  that 
configuration . 

b.  The  mounting  of  the  starter-generator  consists  of  six 
nuts  and  washers  which  attach  the  unit  to  studs  on 
the  engine  mounting  pad.  Removing  and  installing 
these  nuts  is  difficult  because  of  the  limited  work¬ 
ing  space  aval 3 able. 

6.  Swashoiate  and  Support  Assembly 

•»- —  -  ■■  ■  *  * - - 

a.  When  replacing  the  swashplate  and  support  assembly,  a 
large  portion  of  the  total  maintenance  effort  is  de¬ 
voted  to  the  task  of  removing  and  installing  other 
components , 

b .  The  design  is  such  that  component  replacement  in¬ 
volves  disconnecting,  connecting,  removing. 
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installing  and  accounting  for  numerous  parts  which 
become  loose  hardware#  easily  misplaced  by  mainte¬ 
nance  personnel, 

c.  The  collective  lever  assembly  includes  many  detailed 
parts  which  must  he  disass^hlea  and  reassembled 
during  the  replacment  process* 

Main  Drive  Shaft 

a.  The  quantity  of  grease  packed  in  couplings  is  critical. 
The  packing  procedure  demands  precision  and  is  time- 
consuming.  Replacement  couplings  are  not  prepacked. 

b.  Inspection  requires  disassembly  of  shaft  and  complete 
removal  of  old  grease.  Solvents  may  not  be  used. 

Some  maintenance  companies  use  cotton  tipped  sticks 
(Q-Tips)  for  this  task.  Each  spline  tooth  is  individu¬ 
ally  cleaned  and  visually  Inspected  for  unacceptable 
wear  patterns  and/or  deterioration. 

Power  Plant  Installation 


a.  Teardown  and  buildup  of  engine  accessories  represents 
the  largest  single  element  of  the  replacement  task# 
Many  steps#  involving  disassembly  and  reassembly  of 
items  in  prescribed  sequence,  are  involved  in  the 
engine  buildup  process, 

b.  The  main  fuel  manifold  Is  bra-cketed  to  the  starting 
fuel  manifold  and  mounted  at  the  rear  of  the  engine 
combustion  chamber  housing.  Replacement  tasks  are 
hindered  because  of  the  congested  area  and  limited 
space  available  for  tool  application. 

c.  Fire  wall  structure  limits  the  available  working  area 
for  on-aircraft  replacement  of  the  engine  starting 
fuel  nczzsls  located  at  the  4  and  8  o* clock  positions. 

d.  Replacing  the  linear  actuator  requires  removing  and 
connecting  electrical  leads  to  the  actuator  terminal 
block.  Indexing  wire  ends  or  referencing  wiring  dia¬ 
grams  is  necessary  to  insure  proper  installation. 

e.  Upon  installation  of  the  linear  actuator#  a  rigging 
check  is  required  to  verify  operation  of  the  governor 
RPM  controls.  The  rigging  procedure  Is  very  detailed 
and  requires  a  high  skill  level. 
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SUMMARY  OF  DESIGN  FACTORS  RELATED  TO  MAJOR 
COMPONENT  REPLACEMENT,  AH-1  HELICOPTER 


The  more  significant  maintainability  design  characteristics 
of  the  AH-1  helicopter,  within  the  ten  major  component  areas 
covered  by  the  study,  are  in  summary: 

1.  Tail  Rotor  System 


a.  The  tail  rotor  hub  and  blade  installation  contains 
many  small  parts  and  items  of  hardware,  the  remov¬ 
ing  and  installing  of  which  contributes  significant¬ 
ly  to  the  total  maintenance  time  for  component 
replacement. 

b.  During  installation  of  the  tail  rotor  hub,  the 
crosshead  is  temporarily  assembled  in  order  to 
measure  the  gap  between  the  retainer  plate  and 
crosshead  for  shimming.  The  process  of  buildup, 
teardcwn  and  final  buildup  to  determine  shim  thick¬ 
ness  is  time-consuming. 

c.  Many  replacement  actions  are  a  result  of  excessive 
wear  of  parts  and  components,  particularly  bearings. 
The  probable  cause  of  many  failures  is  improper  system 
installation  and  rigging. 

2.  Main  Rotor  Hub 

a.  A  number  of  different  torque  valves  must  be  applied 
when  installing  the  hub  assembly  and  associated 
hardware,  with  cirtical  torques  witnessed  and/or 
verified  by  a  technical  inspection. 

b.  The  main  rotor  blade  bolts  frequently  are  difficult 
to  remove  due  to  seizing  of  the  bolt.  When  this 
occurs,  a  work  aid  is  required  to  extract  the  bolt. 

c.  Rotor  tracking  is  normally  required  when  the  main 
.rotor  hub  assembly  is  replaced. 

3.  Stability  Augmentation  System 


Although  the  SCAS  control  unit  is  located  in  an 
accessible  location  for  maintenance,  its  exposed 


location  behind  the  pilot’s  seat  makes  it  vulner¬ 
able  to  damage  from  articles  stowed  in  the  compart¬ 
ment. 

Transmission  and  Gearboxes 

a.  Due  to  the  arrangement  of  components  in  the  power 
delivery  train  to  the  rotors,  many  components  must 
be  removed  to  provide  access  to  the  transmission. 

b.  The  transmission  cowl  door  have  hinges  which  require 
custom  fitting  (shims)  upon  reinstallation. 

Hydraulic  Servo  Actuators 

a.  Valve  connections  on  the  dual  hydraulic  flight 
control  cylinders  are  positioned  in  proximity  to 
each  other.  This  arrangement  allows  little  or  no 
clearance  for  connecting  or  disconnecting  the 
hydraulic  lines.  Sequential  removal  is  required 
to  gain  access  to  the  inboard  lines. 

b.  The  bearing  housing  of  the  flight  control  cylinder 
valve  is  lubricated  with  grease  through  fittings 
located  at  the  base  of  the  cylinder  assen±»ly. 

These  lube  fittings  are  located  in  positions  which 
provide  limited  access  for  servicing. 

Starter-Generator 

a.  Access  to  the  six  mounting  nuts  and  studs  involves 
removing  a  clamp  and  detaching  the  flexible  hose 
duct  from  the  shroud  on  the  forward  end  of  the 
starter-generator,  loosening  the  two  clamping  bolts 
at  the  left  side  of  the  inlet  shrovi,  and  sliding 
the  shroud  aft.  These  functions  are  the  larger 
contributors  to  the  component  replacement  time. 

b.  Removing  and  installing  the  top  inboard  mounting 
nuts  is  difficult  cue  to  limited  work  space. 

Swasholate  and  Supporting  Assembly 

a.  When  replacing  the  swashplate  and  support  assembly, 
a  large  portion  of  the  total  maintenance  effort 
is  devoted  to  the  task  of  removing  and  installing 
other  components. 
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for  the 


b.  Numerous  torque  valves  ere  specified 
swashplate  installation. 

c.  The  collective  lever  assembly  includes  many  small 
parts  which  must  be  handled  during  the  replacement 
process. 

Main  Drive  Shaft 

a.  The  quantity  of  grease  packed  in  couplings  is 
critical.  The  packing  procedure  demands  precision 
and  is  time-consuming.  Replacement  couplings  are 
not  prepacked. 

b.  Inspection  requires  disassembly  of  shaft  and 
complete  removal  of  old  grease.  Solvents  may  not 
be  used.  Each  spline  tooth  is  individually 
cleaned  and  visually  inspected  for  unacceptable 
wear  patterns  and/or  deterioration- 

power  Plant  Installation 


a.  Teardown  and  buildup  of  the  basic  engine,  which 
includes  removing  accessories  from  the  old  engine 
and  installing  them  on  the  new  one,  represents 
the  largest  element  of  the  replacement  function. 
Many  steps,  involving  disassembly  and  reassembly 
of  the  adapting  parts  in  prescribed  sequence,  are 
involved . 

b.  Engine  replacement  requires  checking  main  drive 
shaft  alignment  and  control  linkage  rigging. 
Servicing  ana  ground  functional  checks  are  also 
required. 

c.  Replacement  of  the  linear  actuator  normally 
requires  rigging  the  power  turbine  governor  RPM 
controls  and  making  necessary  adjustments  for 
actuator  stroke.  This  process  includes  a  number 
of  detailed  steps  involving  precise  measurement 
of  adjustments. 


<i.  When  reinstalling  the  tripod  assembly,  a  check  o 
the  main  drive  shaft  alignment  and  control  links 
adjustment  is  required. 
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tray  or  chute  to  the  container.  (Figure  42) 
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TORQUE  MULTIPLYING  POWER  UNIT, 
PARI*  SWE81O0  (11.2  TO  1) 


55:==sS^/  SOCKET  ASSEMBLY,  PART 
P(  114E5898-6  (PART  OF 

1 14E5S98-5  ADAPTER  SET) 


ft 


r*> 


ANCHOR  PLATE,  FWD  ASSEMBLY 
rff  PART  114E5898-7.  AFT 

ASSEMBLY,  PART  114E5898-8. 

•  (PARTS  OF  114E5898-5  v*- 

ADAPTER  SET) 


LIFTING  DEVICE, 
PART  114E5899-19 


'  SCREW 
’  RETAINER 
COVER 

PREFORMED  PACKING 
HUB  RETAINING  NUT 
WASHER 


Drain  Ping 


Special  Tools  and  Equlpn>  ^ 

Maintenance  crane  114E5128-3 
Adapter  set  114E589S-5 

Rotary-wing  head  lifting  device  114E5899-19 
Handling  adapter  II4E5840-1  or  transportation 
skid  I14G1020-38  or  equivalent. 

Torque  wrench  multiplier  SWE8100 

Torque  wrench,  500  foot-pounds,  3/4-inch  drive 


[US*- i 


<r/ 


Figure  42.  Rotary-Wing  Head  Removal /Installation 
CH-47  Helicopter. 


SOOT  TBS  AT  PITCH  LINK 
I14R341I  rAXXlNO  OX  PITCH 
LINK  114X3411  TURNSVCKLE 


SCXSW  AND 
WAfSSit 


Using  a  twine.  Type  p,  Class  2, 
sake  a  loop  approximately  1  inch 
long.  Make  the  short  end  of  the 
tvine  at  least  3  inches  long.  Make 
the  longer  S'--5  of  the  twine  of  suf¬ 
ficient  lengt.  .  to  make  4  to  5  wraps 
around  the  pitch  link  boot  at  the 
top  edge  of  the  lower  zipper  bulb. 

Wrap  the  twine  around  the  boot. 
Insert  the  longer  end  through  the 
loop  to  form  a  slip  knot.  Then 
pull  the  twine  taut.  Continue 
wrapping  the  twine  around  the  boot 
to  make  4  to  5  wraps,  pulling  with 
sufficient  tension  to  prevent  the 
boot  from  shifting  axially  on  the 
pitch  link.  Tie  the  longer  end 
and  the  shorter  end  together  with 
a  double  square  knot. 


Cut  off  excess  twin*  approxi- 
isately  $  inch  from  the  knot. 

Using  twine,  sake  three  wraps 
around  the  boot  cone  through  the 
loops.  Pull  the  twine  tight  and 
secure  it  with  a  square  knot. 
Continue  the  twine  through  the 
wire  tab  on  the  zipper,  through 
the  slot  on  the  zipper  slider, 
and  then  through  the  loops  on 
the  boot  cone  again.  Pull  tbs 
twine  tight  and  secure  it  with 
a  double  square  knot . 

Cut  off  excess  twine  approx¬ 
imately  1  inch  from  the  knot. 


Figure  43.  Weather-Protective  Cover  Boot  Replacement, 
CH-47  Helicopter. 
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Figure  4G.  Auxiliary  Power  Unit  Installation,  CH-47  Helicopter 


jMJSfci 


(3)  Place  a  new  hey  (with  the  yel¬ 
low  scribe  line  outward)  in  one  adapter 
hole.  Sola  ii  into  tac  rsquirss  po¬ 
sition. 

(4)  Secure  the  key  to  the  adapter. 
Use  a  wood  or  itetal  ble-el*  and  two  hose 
clasps.  Be  sure  the  block  is  centered 
on  the  key. 

(5)  Obtain  2j  inches  of  stainless 
Steel  tubing,  3/S- inch  OD,  0.035-inch 
wall  thickness.  Insert  it  through  the 
hole  in  the  adapter  and  plate  asseably 
and  the  holes  in  the  shaft  until  it 
touches  the  key  in  the  other  side  of 
the  adapter. 

(6)  Drill  a  19/64-inch  hole  in  the 
key.  using  the  tubing  as  a  brushing. 

Use  an  extension  drill.  Reaove  the 
tubing.  Enlarge  the  pilot  hole  in 
the  key  to  0.375-inch.  Use  an  exten¬ 
sion  drill. 

(7)  Drill  the  regaining  key  in  the 
sase  nanner.  Hold  the  previously 
drilled  key  is  place  with  the  hose 
clasps » 


to  J 

block  wui 


i  the  hose  elaesps  and 
molding  the  keys  m  . 


(9)  Index  each  key  in  the  adapter 
and  plate  assembly  (4)  to  record  its 
exact  positioning  is  its  hole,  Katcli- 
«ark  each  key  and  the  adapter  at  dif¬ 
ferent  locations  to  ensure  proper  in¬ 
stallation.  Do  not  rely  on  the  yellow 
scribe  Bark  or.  the  key. 

(10)  Reaove  the  hose  clicps  and  keys. 
Besovc  all  burrs  and  chips  froa  the 
adapter,  splined  shaft,  and  keys. 

Apply  a  light  coat  of  grease  on  the  key. 


in  the  drilled  hole  in  the  key,  and  in 
the  slot  area  of  the  adapter  and  plate 
assembly.  Reinstall  the  keys  into  the 
sase  holes  and  in  the  sase  position  in 
which  they  were  drilled. 

(11)  Secure  the  keys  and  adapter 
with  the  bolt  (2)  and  a  new  locknut. 
Torque  the  nut  to  100  to  125  pound- 
inches. 

Caution 


Do  not  use  the  tools  to  fit  the 
bolt  or  the  keys  in  the  adapter 
and  plate  asseably.  The  fit  should 
be  easy.  Forcing  the  bolt  or  keys 
could  cause  helicopter  vibration 
and  daeags  to  components . 

(12)  Check  for  a  0.005- inch  to 
0.025-iacb  clearance  between  each 
side  of  the  key  and  the  adapter 
slot  side .  The  sun  of  the  clearances 
on  both  sides  -us  l  not  exceed  0.030- 
i nek .  If  the  clearance  is  less  than 
required,  proceed  as  follows: 

(a)  Reaove  the  bolt  (2),  nut,  and 
the  keys  froa  the  adapter. 

(b)  Band  file  the  side  of  the  key 

as  necessary  to  obtain  the  required 
clearsncos .  ?ork  the  blond  is 

shown  in  illustration.  The  surface 
of  the  key  trust  be  ssooth  and  free 


frob  n 

icks  and  gouges . 

DO 

not  ’ 

the  ew 

ds  of  the  keys  in 

area 

appros. 

ittately  0.19  inch 

at 

the 

of  the 

<e) 

After  revowk,  apply 

a  li 

coat  of  grease  to  the  key  and  key 
slot  area  before  installation. 

(d)  Reinstall  the  keys,  noting 
the  natclmarJs.  Secure  them  with 
the  bolt  (2)  and  nut.  Torque  the 
nut  to  100  to  125  pound- incises. 


1  icrure 


Drilling  and  indexing 
CH-4 /  Helicopter. 


Kev 


25  # 


.ns  truer  ions , 
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ATED  TO 


compose 


number 
replace  a 
assembly, 
contribute  sion 


:a.ntiv  to  the 


i-tuovfn  or  tnese 
laintenance  time 


Drainina  ■  , 

ing  housing  is  difficult-  aiS5*-1**  tank  ,and  ?itch  v< 

below  the  drain  35]^  ^  tij?  iack  of  space 


4  S  -?v  1  , 


*'*u9  bn  which  tc 

I? t  1  USt  158  dlverted  out  boa] 
t-o  one  container. 


Place  a  container 
by  a  tray  or  chui 


The  method  of  attarhino  - 

fairing  or  turnbucMe  2nd ‘at'thd  ®b“?dpi;:ch . iin!: 
involves  wrapping  and  tieiao  twine^roSfa^K  S 
ihe  procedure  is  somewhat  °  *c  the  **»t. 

dexterity  to  in^ff^opSl^  req“ires 

me  spring  droop  stop  cor- tain  «  ^  _ , 

parts  includino  washer-  I  seveial  small  detail 
is  reemired  dn-rS nr-  j-  ' ;  hearing  and  sprir.es .  ca 
partl™  S  £££n™£S£"M?  to  P«v“t  i°s=  of 
bolt  be  teSp^SlS"SstSnSQ!JJ  SpScifies  th-b  «>( 

spring,  washers  end  Sar?^  h^f°U9h  tfte  lin^ers, 

rearing  r©  prevent  such  lose. 

rGDlcC^IifAiif-  _ 

C 

over  the 
blades  to 
supportin 


b.Cp  1 

volved 


inspection- interval  schedule.  This  is  a  worthwhile 
procedure,  but  it  is  time-consuming . 

In  order  to  remove  each  of  the  three  filter  disc 
packs  on  the  combining  transmission  for  inspection 


ind/or  cleaning. 


E>ei.< 


:ank  crust  be  dra  xned  t< 
;-se  disconnected 


TABLE  XVI.  COMPONENT  REPLACEMENT  DATA,  CH-54  HELICOPTER 
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(5)  The  droop  angle  in  measured  with  a  standard  propeller  protractor.  The  angle  is  adjusted  by 

a  tael:  ing  washers  in  the  assembly. 
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for  the  startler  iiwuntfld  on  the  Mo.  2  engine.  This  /.'?>  due  primarily  to  its  physical  loccr 
tlon  in  relation  t/.  eng  inti  dock  and  adjacent  structure. 
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Tailpipe  Exhaust  Installation,  CH-54  Helicopter. 
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" . eslV€  ana  believe  weight  lost  dur 


ng  operation. 


B.  ftCCg^s 

fc-rrent  provisions  and/or  related  problems) 

1.  Coalinq  secured  by  scree  is  rewved  end  reinstalled 

*‘“y  cy  screes  is  removed  end  reinstalled 


2.  Flight  Control  Actuators. 

3.  Rotor  Brake. 

4.  Lift  Link  Spacer. 

5.  Shaft  Adapter  and  Plate  Assembly. 

6.  Tail  Rotor  Drive  Shaft  Support  Bearing. 
?.  Power  Turbine  Governor. 

8.  Engine  Mounting  Pads/Trunnions. 

S.  Linear  Actuator, 

10.  Eleed  Air  Control  Valve. 

11.  Ignition  Exciter. 

12.  Anti-Ice  Valve, 

13.  Oil  Filter  Assembly. 

14.  Fuel  Pump. 

15.  Starter-Generator. 

16.  Droop  Compensator  Cambox. 

17.  Gas  Producer  Fuel  Control. 

18.  Tach  Generator. 

19.  APP  Starter, 

20.  APF  Tailpipe 

21.  Hydraulic  Pump, 

22.  Cockpit  Air  Blower  (AH-i  only) . 

23.  Oil  Cooler  and  support  Assembly. 

24.  Lines  and  Hoses, 

25.  Electric  Harness  Assembly. 

26.  Electric  Generator. 
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27, 


Mounting  Brackets  and  Supports. 

28.  Elbows,  Reducers,  Unions,  Gaskets,  "0"  Rings,  etc. 

REMOVE/ INSTALL  COMPONENT 

{Significant  or  nonobvious  steps  of  replacement  task 
and/or  related  problems) 

1.  Special  tools/equipment  required. 

2.  Electrical  wiring  is  disconnected/reconnected. 

3.  Wiring  diagrams  must  be  referenced  when  making 
connections. 

4.  Bonding  jumper  is  disconnected/reconnected. 

5.  Pressure,  vent  and/or  drain  lines  are  disconnected/ 
reconnected.  Lines  and  ports  are  capped/plugged 

to  prevent  possible  contamination. 

6.  Temporary  covers  or  barrier  papers  are  required. 

7.  Attaching  bolts,  nuts,  etc.,  are  in  close  proximity  to 
structure  or  other  components.  Use  of  wrench  is 
difficult. 

8.  Subject  component  is  located  in  congested  area. 

9.  Various  sized  hardware  are  utilized. 

10.  Various  torque  values  are  specified. 

11.  Primer  is  applied  to  mounting  bolts  prior  to 
reinstallation. 

12.  Stack-up  under  mount  bolts  is  adjusted  by  washers  so 
that  one  exposed  thread  on  bolt  results. 

13.  Spacers  and/or  shims  are  utilized  to  provide  specified 
cl aarancas/tolerances - 

14.  Lockwire  and/or  cotter  pins  are  required. 

15.  Safety  blocks  must  be  installed  on  each  outboard 
piston  of  pivoting  and  swiveling  dual  actuating 
cylinders. 
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16.  Control  rods,  tubes,  and  other  linkages  ere  discon¬ 
nected/reconnected  . 

17.  Control  and/or  rotor  component s  are  indexed  by  color 
coding  for  proper  reins tallatron. 

18.  Tail  rotor,  tail  rotor  gearbox,  and-  tail  rotor  drive 
shaft  are  removed  from  tail  boom  as  a  unit  and  then 
separated. 

19.  Pitch  change  mechanism  and  tail  rotor  gearbox  are 
removed  from  tail  boom  as  a  unit. 

20.  Keys  which  connect  transmission,  input  shaft  with 
adapter  and  plate  assembly  must  be  custom  indexed 
and  drilled. 

21.  Two  tail  rotor  drive  shafts  must  be  disconnected  from 
gearbox  couplings. 

22.  Adjacent  tail  rotor  drive  shaft  is  disconnected  and 
temporarily  supported. 

23.  Gaps  between  matched  halves  of  coupling  clamps  must 
be  equal  within  .030  inch. 

24.  Component  cannot  be  lifted  straight  up,  but  must  be 
turned  and/or  tilted  to  clear  items  not  being 
removed. 

25.  Special  procedures  and/or  caution  required  for 
component  replacement . 

26.  Numerous  fittings,  brackets,  support  studs,  and  asso¬ 
ciated  hardware  are  removed/reinstalled  during  com¬ 
ponent  replacement  process. 

27.  Many  small  detail  parts  which  are  subject  to  loss  or 
misplacement  are  included  in  the  replacement 
assembly. 

28.  Residual  pressure  must  be  dissipated. 

29.  Dissimilar  metal  tape  is  used  between  faying  surfaces 
upon  reinstallation  of  component. 

30.  Sealing  compound  must  be  prepared  and  applied. 

31.  Large  degree  of  arm,  leg  and  back  strength  required 
by  mechanic  for  lifting  component. 
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32,  Replacement  of  component  requires  sustained  physical 
effort  holding  and  carrying  heavy  assemblies/  tools 
and  parts. 

SERVICE 

(Current  requirements  and/or  related  problems) 

1.  Draining/filling  component  and/or  system  with 
hydraulic  fluid  or  oil. 

2.  Requires  bleeding  system. 

3.  Servicing  and/or  draining  corrosion  preventive  fluid 
from  component. 

4.  Complete  oil  drainage  (puddled  oil)  requires  suction 
gun  or  other  device. 

5.  Priming  the  component  with  appropriate  fluid. 

6.  Purging  fittings  with  grease. 

7.  Hand  packing  flexible  spline  couplings  with  grease. 
Volume  of  grease  is  very  critical, 

ADJUST 

(Applicable  types  and/or  related  problems) 

1.  Tracking  rotor  system, 

2.  Normally  reciires  flight  control  system  rigging. 

3.  Rigging  cyclic  control  system. 

4.  Minor  adjustments  to  control  linkages. 

5.  Horn-ally  requires  rigging  power  controls. 

6.  Applying  preload  to  spring.  - 

7.  Perform  balance  of  component. 

8.  Adjusting  stroke  length  with  adjustment  screw. 

9.  Ketorquing  hardware  after  specific  hour  utilization. 

10.  Bearing  friction  check  and  adjustment. 

11.  Adjusting  feedback  rod  ends. 
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12.  Prime  and  adjust  component, 

13.  Power  check  and  trim  adjustments. 

14.  Compression  of  flexible  diaphragm  coupling  is  checked 
with,  feeler  gage  and  shiimned  as  necessary.  Total 
thickness  of  shims  is  divided  between  two  couplings. 

15.  Rotors  must  be  brought  into  proper  phase  via  mechan¬ 
ist  in  combining  transmission  after  components  in 
drive  system  are  disconnected, 

INSPECT/TEST 

(Methods  utilized  and/or  related  problems) 

1.  Maintenance  Operational  Check  (HOC)  is  performed. 

2.  Mechanical  components  are  functionally  checked  for 
proper  operation. 

3.  Check  for  leaks. 

4.  Flight  control  rigging  is  checked. 

5.  Neutral  rig  position  check  is  performed, 

6.  Controls  clearance  is  checked . 

7.  Bearing  axial  play  is  checked. 


8.  Bearing  recainer-to-bushing  flange  cleaa 
determined. 


ance  xs 


10. 

11, 

12. 

13. 


Critical  torque  values  must  be  verified  (witnessed) 
by  Technical  Inspector. 

Looseness  check. 

Measurement  of  dimension  between  transmission  case 
and  planetary  adapter  is  made* 
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CONCLUSIONS 

The  objective  of  this  study  has  been  to  identify  the  factors 
responsible  for  the  high  expenditures  of  maintenance  effort 
on  selected  components  of  current- inventory  Army  helicopters. 
Examination  of  historical  maintenance  data,  engineering  analy¬ 
sis  and  field  surveys  have  been  used  to  establish:  (1)  the 
components  of  each  helicopter  which  are  the  greatest  man-hour 
consumers  within  the  classes  of  generic  components  investi¬ 
gated,  (2)  the  causes  for  the  maintenance  demand  on  these 
items  in  terms  of  failure  modes,  maintenance  frequency  and 
average  repair  time,  (3)  the  structure  of  major  component 
replacement  tasks  in  terms  of  discrete  time  elements  and  (4) 
the  important  factors  bearing  upon  maintenance  task  performance. 
The  thrust  of  the  study  has  been  on  data-gathering,  analysis 
and  problem  identification. 

The  ten  major  component  areas  set  forth  by  the  government  for 
study  each  encompassed  several  or  more  types  or  components. 
Initial  decisions  concerning  the  selection  of  specific  com¬ 
ponents  to  be  investigated  within  the  ten  generic  component 
classes  on  each  helicopter  were  based  on  historical  mainte¬ 
nance  data  derived  fro?  the  Army  TAMMS  and  from  the  Navy  and 
Marine  Corps  3-K  system.  The  depth  and  quality  of  the  data 
base  was  considered  among  the  beet  available  from  the  current 
military  reporting  systems .  Much  has  been  done  by  the  mili¬ 
tary  over  recent  years  to  improve  the  accuracy  and  completeness 
of  field  data.  Despite  these  efforts,  however,  major  defi¬ 
ciencies  continue  to  exist.  Considerable  care  was  given  to 
the  processing  and  analysis  of  data  for  this  program  to  insure 
that  the  information  was  being  properly  interpreted.  This 
included  both  the  manual  and  computer  operations. 

In  some  instances,  however,  the  data  being  used  to  analyse 
the  maintenance  history  on  specific  components  contained 
obvious  or  suspected  errors  and  omissions.  Occasionally,  it 
was  possible  to  read  around  errors  and  fill  blanks  by  judge¬ 
ment,  More  often,  the  data  had  to  be  accepted  without  quali¬ 
fication.  Since  the  selection  of  components  for  detailed 
analysis  rested  heavily  on  the  aaintenatnee  experience  developed 
from  the  field  data,  error-free  data  may  have  altered  the  mix 
of  components  analysed  somewhat, 

A  major  part  of  this  study  has  been  devoted  to  analyzing 
maintenance  tasks  and  establishing  the  fraction  of  total 
effort  expended  on  specifically  defined  functions  or  elements. 
As  brought  out  in  earlier  discussions,  maintenance  time  is 
substantially  influenced  by  a  variety  of  factors  which  are 
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sexcom  rounc  exactly  aii.-ce  m  any  two  maintenance  operations. 
The  maintenance  time  statistics  resulting  from  this  work  are 
based  on  a  thorough  technical  analysis  are  considered  valid 
averages  or  norms  for  the  tasks  Involved.  It  is  quite  possibl 
to  find  significantly  different  numbers  for  these  same  tasks , 
however#  depending  upon  the  source  of  the  data,  the  conditions 
under  which  it  was  obtained,  etc.  The  value  of  the  maintenanc 
task  time  information  contained  in  this  report  lies,  therefore 
not  so  much  in  Its  use  as  a  time-study  type  of  standard  but 
® °re  in  its  use  for  comparative  analyses  within  and  among  di£— 
rerent  aircraft  and  components.  Since  the  data  was  compiled 
using  common  ground  rules  and  analysis  technioues ,  It  is 
especially  suited  to  this  latter  purpose. 

“■  “  g5*  oOTewhst i icttlt  to  draw  general  conclusions  from  this 
stuay.  Six  different  helicopters  have  been  analyzed,  among 
w.jicn  t^ere  are  found  major  differences  in  size/  complexity 
«na  designs  Accessibility  and  component  packaging  are  factors 
w**ieh  were  found  generally  applicable  to  the  maintenance  time 
requirements  across  all  models  for  those  systems  investigated, 
inis  conclusion  is  largely  intuitive.,  however,  considering  the 
hardware  complexity  of  helicopters.  Rotor  blades  must  be  re- 
moveo  to  g&v,  tw  the  hub,  the  hub  must  be  removed  to  get  to  the 
swashpxate,  swashplate  to  get  to  the  gearbox ,  etc.  The  labor 
involves  is  additive  -  a  gearbox  change  is  necessarily  time- 
consuming  . 

P limbing ^ and  mechanical  controls  are  areas  of  general  siroilar- 
~ helicopters.  ^  The  nelicopter  has,  typically,  a 
great  number  of  fuel,  oil  and  hydraulic  lines  routed  through 

/SfiOUS4.^0l0J>artmeflts  of  the  aircraft,  often  surrounding  and- 
o.,s ^ructmg . access  to  other  components.  Such  lines  are  fre- 

subject  tc  removal  in  the  course  of  maintenance  opera- 
1!^  -/^tribute  to  the  maintenance  consumption  rate. 

C  iinkages  s«ch  as  those  found  In  the  flight  control 
ais?  Present  similar  problems .  They  are  freauentlv 
located  in  inaccessible  locations  of  the  aircraft  and  are  * 
C^“CDnnected  as  a  result  of  replacing  rotor  and  drive 
- -sm  components*  Subsequent  rlggina  and  adjustments  alco 


and  the  spec  if  i; 


involved , 


One  of  the  uses  to  which  the 
ieally  have  application  is  a 
characteristics  which  influes 
The  maintenance  task  tifiie  da- 
developed  here  can  be  used  t\ 
hour  consumption  where  new  a; 
improvement.  Care  is  needed 
te nance  time  as  an  indicator 


results  of  the  study  may 
study  of  the  helicopter  design 
ice  the  maintenance  function. 

:a  and  supporting  information 
>  pinpoint  areas  of  high  man- 
jproaehes  to  design  might  offer 
in  the  interpretation  of  main-* 
of  problem  frequency  or  magni¬ 


tude,  however,  a  heavy  man-hour  requirement  is  not  necessar¬ 
ily  indicative  of  a  problea  at  all.  Helicopter  drive  com¬ 
ponents,  by  virtue  of  their  physical  characteristics  and 
function  in  the  system,  are  traditionally  greater  consumers 
of  maintenance  time  than  less  complex  items  of  the  aircraft. 
To  concentrate  attention  on  tnese  components  may  perhaps 


cause  more 


rtile 


feas  cor  improvement  to  be  neglected. 


■ 


.\r-=- 


v>: 


s  Vvm 


7Vf 

7:"tV= 


nalntenance  problem  evolve  rather  easUf 

cost#  etc.  ~  are  piiCM  m  lower  srlttltv  to  T^e^t.&'Sa 
£x>f"ix®'-’*  Tflis  obviously  will  not  occur .  She  search  for 
solutions  to  the  maintenance  problem  must  consider  th*-  **»«#« 
cations  of  design  alternatives  i«  these  other  Vpor^ntfSSs 


ir  a  design  concept  study  evolves  as  the  continuation  of 
work,  it  is  recoanended  that: 


tliis 


CD  The  scope  of  the  task  in  terms  of  the  msber  of 
problems  to  be  attacked  not  be  so  broad  as  to  prohibit  an 
adequate  analysis  of  any  one  problem.  Carefully  oonsiaered 
and  properly  analysed  solutions  should  be  soMht. 


TABLE  XIX  -  Continued 


14116 


Code  and  Nomenclatur 


Collective  level  assembly 


On/Off 

Aeft.  Level 


Avg 

Han- 

HTBH  Hr 


HH/FH 
x  105 


29421  Oil  Tank 

26413  Tail  Rot 02;  Sif'-ft  Hangey 


Exciter  unit 


22293  Igniter  Plug 

2922F.  Particle  Separator 

26411  Tail  Rotor  Drive  Shaft 

2621K  Hose-Hain  Tra1  mission 

15118  Main  Rotor  Counterweight 

262U  Tubing-Main  Trajistaission 

2.9132  Pillow  Block  assembly 


2X6 


TABLE  XX  - 

Continued 

_CpnpQnent  Code  and  Nonsenclatur* 

aSSSm 

■ 

HTBM 

ftvfl 

Hm* 

Hr 

- ■ 

HH/FH 

r  1  ft5* 

22277  Oil  Ho  so 

- - 

On 

Org. 

2,301 

1.3 

$4 

29132  Pillow  Slock  Assy, 

On 

D.S. 

4,000 

1.3 

33 

262U  Tubing-Main  Trans, 

On 

Org, 

25,000 

i.i 

5 

I 


TABLE  XXIX.  COMPONENT  REPLACEMENT  TASKS  RANKED  BY 
AVERAGE  MAN-HOURS,  CH“54  HELICOPTER 


jOn/Off 

Component  Code  end  Nomenclature  jAcft. 


26011 

Main  Transmission 

22005 

Engine 

15007 

Main  Rotor  Bead 

26019 

Tail  Rotor  Gearbox 

15021 

Tail  Rotor  Head 

26045 

Main  Input  Seal--  Main 
Transmission 

26083 

Rotor  Brake  Seal-  Main 
Transmission' 

26042 

Intssreadiatii  Gearbox 

57027 

A?CS  Servo  Unit 

22037 

Fuel  Control 

24014 

AFP  Engine 

22043 

Fattille  Separator 

26066 

Oil  Pump -Ha in  Transmission 

26029 

Tail  Kotor  Drive  Shaft 
Bearing 

24187 

AP?  Fuel  Pump 

26112 

Brake  Disc-Main 

Transmission 

22100 

Eaps  Blower 

24030 

APF  Fuel  Control 

45010 

Main  Rotor  Servo 

15016 

Rotor  Damper  Assembly 

24159 

?t?P  Starter 

1S006 

Tail  Rotor  Blade 

26224 

Tail  Rotor  Shaft  Asseablv 

Level  MTBH 


444  9" 


85  52.8  (62  13£ 

260  28.7  11,055 

407  20.8  5,119 

323  9.8  3,041 

360  9.2  2,559 


1 

7.1 


549  7.1  l.aWi 

1,333  7.1 

444  6.4 

D.S.  4,762  6.4  137 

Ors  1,333  5.5  411 

B.S.  719  5.0  €tS 


3,125 

621 

667 


4.7  3,721 

4.4  141 
3.9  628 


518  3.4 


.2  j 1,301 


311  3.2  1,0311 


3,1  !  396! 


114  2.9 


{1,031  {  2.6 


221 


TABLE  XXII  -  Continued 


Component  Code  and  Nomenclature 


2X50  Sfearte 


Shaft  Assembly 


i&i 

hPr  Clutch 

42134  Q^nsrBtor 
^233?  An ti**lc£  Sensor 
22028  Tailpipe  Assembly 
26260  Chip  Detector 
15079  Droop  Restrainer 
15208  Bearing -pitch  Change  Link 
22113  Anti-Ice  Valve 
j  57420  AFCS  Amplifier 


On 


On 


Level 


MTRH 


fII!/FH 
K  1 0  5 


Org 

D.S. 

D.S. 

Org 

Org 

D.S. 

Org 

Org 

Org 

Org 

Ore 


2.  fi 


i#s 


Ci- 

-J  .125 
228 
360 
667 


1.6 

1.5 

1.4 

1.3 


4,762  1.. 


195! 
13 
37C 
685 
41 
>,042 
51 
65s! 

39 
195j 
24: 


i 
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TABLE  XXVIII.  COMPONENT  ON-AIRCRAFT 

BY  AVERAGE  MAN-HOURS#  C 


Component  Code  end  nomenclature 


24014  A.PP  Engine 

22005  Engine 

15006  Tail  Rotor  Blade 

15021  Tail  Rotor  Head 

26042  Intermediate  Gearbox 

24038  APP  Clutch 

22028  Tailpipe  Assembly 

26260  Chip  Detector  -  Tail  Rotor 
Gearbox 

22369  Anti-Ice  Sensor 


On, 'Off 
Acft. 


Avg  I 

Han-  MH/KH  j 

HTRM  Kr  x  1p5  j 

1 

719  60.0  8,346  j 

199  6.9  3,,  473 


3.3  13,996 


3,125 


4,762  I  2,8 


1»8S7  1.8 


9,091  [  0-5 


nbs'nNimtiiriif  i 


TABLE  XXIX.  COMPONENT  OFF-AIRCRAFT  REPAIR  TASKS  RANKED 
BY  AVERAGE  MAN-HOURS,  OH-6  HELICOPTER 


■1 

Level 

HT3M 

- - -  i 

Avg 

Hsn- 

Hr 

HH/FK 
x  JO* 

15003 

Tail  Rotor  Rub  Assembly 

Off 

D.S. 

93 

10.0 

10,773 

22007 

Engine 

Off 

D.S. 

139 

10,0 

7,211 

26012 

Main  Transmiss ion 

Off 

D.S. 

177 

7.0 

3,939 

26017 

Tail  Rotor  Gearbox 

Off 

D.S. 

195 

4.0 

2,064 

26023 

Tail  Rotor  Drive  Shaft 

Off 

D.S. 

212 

2.0 

932 

151S3 

Tail  Rotor  Slade 

off 

33,333 

1,7 

5 

TABLE  XXX.  COMPONENT  OFF-AIRCRAFT  REPAIR  TASKS  RANKED 
BY  AVERAGE  MAN-HOURS,  UH-1  HELICOPTER 


Component  Code  and  Konenclature 


On/Off 


Level 


HTSH 


A,vg 

H&n- 

Kr 


HH/FH 
x  IDS 


22200  T-S3  Engine 

22262  Main  Fuel  .Manifold 

15211  Tail  Rotor  Hub  Assenwly 

26111  Main  Dr.'ve  Shaft 

29621  Tailpipe 

26413  Tail  Rotor  Shaft  Hangar 

2 531 J 10  Linear  Actuator 


Off 


Off 

off 


Off 


Off 


D.S. 
D.  S. 
D.S. 
D.S. 
D.S. 
G.S. 
D.S. 
D.S. 


781 

50,000 

249 

870 

33,333 

909 

1,538 


2.8 

2,5 

2.0 


.450 


1,563 

425 

a 


29321 


RPM  Warning  Detector  Sox 


179 


TABLE  XXXIII.  COMPONENT  OFF- A I RCRAFT  REPAIR  TASKS  RANKEd 


BY  AVERAGE  MAN-HOURS,  CH-54  HELICOPTER 

■"*"  _  T—  —-*4-  - - —  ■  ■■ - *- - 


Coaponent  Code  sod  Mosnenclature 

Crs/Cff 

Acfi. 

■ 

HTSH 

Avg 

Man- 

Hr 

MH/FH 
x  105 

22005 

Engine 

Off 

D.S. 

407 

80.0 

15,688 

26015 

Tail  Rotor  Gearbox 

Off 

t.s. 

1.387 

24,0 

1,284 

15005 

Sail  Rotcr  31ace 

Off 

D.S. 

63 

16.0 

25,513 

45010 

Main  Rotor  Ssrvo  Unit 

Off 

O.S. 

85 

16.0 

18,632 

15016 

Sotor  Dan per  Assembly 

Off 

D.S. 

1,042 

16.0 

1,541 

24030 

APP  Clutch 

Off 

D.S. 

1,563 

16.0 

1,027 

57027 

AFCS  Servo  Unit 

Off 

D*S, 

1,88? 

16.0 

856 

234 
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COMPONENT  MAINTENANCE  REQUIREMENTS 


Tables  XXXIV  through  XXXIX  show  the  overall  maintenance  re¬ 
quirements  of  each  of  the  six  helicopter  models  as  derived 
from  analysis  of  field  data.  The  criteria  under  which  this 
data  was  developed  and  an  explanation  cf  the  content  and 
format  of  the  tables  can  be  found  in  the  body  of  this  repor 
in  the  sections  entitled  Field  Data  Processing  and  Maintena 
Requirements  Analysis.  The  source  of  the  data  on  each  air¬ 
craft  is  as  follows: 


Model 


OH-58 

OH-6 

UH-i 

AH-1 

CH-47 

CH-54 


Navy  TH-57A  (3-M  System) 

Army  0H-6A  (TAMMS) 

Marine  Corps  UH-lE  (3-M  System) 

Marine  Corps  AH-iG,  AH-lJ  (3-M  System) 
Array  CH-47  (TAMMS) 

Army  CH-54A  (TAMMS) 


Tne  data  is  as  derived  from  the  field  records  except  that 
the  average  man-hours  for  component  replacement  has  been 
adjusted,  where  necessary,  to  agree  with  the  results  of  this 
analysis. 


3  r+ 


TABLE  XXXIV 


COMPONENT  MAINTENANCE  REQU I REMENT  S , 
OH- 5 8  HELICOPTL.t. 


act  ion 

HEASQN/fAlLtiltE  HODS 

CN/ 

Off 

kit 

i 

V 

¥%%i 

PZk 

A  VC 

SVG 

■KC 

PEN 

w/ 

FH 

54T£ 

HA/ 

FH 

FCNT 

f mi 

FH 
ft  AT  6 

HH/ 

FH 

PCNT 

R-4-S-K 
HA/  MH/ 
FH  FH 

14128  SWASH  PLATE /SPR?  ASSY 


SEMW  CN 

0 

3*4 

1*6 

16*3 

75.8 

54.6 

70,6 

1 

1 

12?  AOJST/ALION  IMPROPER 

* 

3*1 

14. S 

12.5 

16.1 

16?  TORQUE  INCORRECT 

8 

3*5 

16*1 

a. s 

10,9 

410  LACS'  0F/1HPR0P  LU3E 

8 

1*0 

4.9 

1.7 

2.3 

710  8SG  FAILING/FALLTY 

8 

i*  t 

s.O 

4.9 

6.3 

730  LOOSE 

8 

2*S 

12.9 

11.3 

14.6 

REPLACE  ON 

0 

6*2 

2*1 

16*1 

21,5 

2  ?, S' 

2 

2 

135  3  INOlNG/SfUCK/ JAMMED 

8 

0*7 

3.2 

2,6 

3.3 

140  CRACKED 

* 

0*7 

3.2 

1.5 

1.9 

246  JMPSOP/FAULTY  PAINT 

8 

1  *0 

4.8 

7,9 

10.2 

OTriER 

C.  * 

0*9 

1*7 

8.0 

1,2 

1,6 

COMPONENT  TOTAL 

3.6 

Xs7 

21*5 

100.0 

7?  *4 

100.0 

1*142  cyclic  servc  ACT 


CHICK  ON 

0 

1*  3 

1.4 

9.4 

21.  A 

12*1 

9.5 

3 

3 

799  HO  DEFECT 

8 

9,4 

21.4 

12,1 

9.5 

REPAIR  ON 

0 

2.3 

1*5 

21. S 

50.0 

49.3 

3S.6 

l 

l 

029  CURRENT  INCORRECT 

« 

1.4 

3.2 

0.7 

0.5 

127  ACJ ST /ALIGN  IMPROPER 

2.1 

4.3 

6.3 

4. *9 

135  3 INQ ING/ STUCK /JAMMED 

♦ 

3.9 

8.8 

9.5 

7*4 

230  DIRTY 

8 

2*2 

4.8 

6.3 

5*3 

361  leakimg-intcp.:j/-:xtir 

* 

2.8 

6.4 

4.0 

3.2 

803  NO-CEF/TIHE  CHANGE 

8 

2.1 

4.3 

7.8 

6.1 

REPLACE  ON 

c 

2.5 

1*6 

12*5 

28.6 

31.2 

24.4 

3 

2 

3»1  LEAKING- INTERN /SxTER 

* 

8,3 

19.1 

13.1 

10.2 

803  NO-OEF/TIME  CHANGE 

8 

1.7 

4.0 

7.0 

5.3 

OTHER 

4*  P 

1*6 

u  *0 

0.0 

35.0 

27.4 

COMPONENT  TOTAL 

2.9 

1.5 

43.7 

100.0 

127.6 

ibo. o 

ON/ 

L 

PH/  AVG 

PA/ 

PA/ 

hh/ 

«H/ 

R-A-N-K 

ACTION 

OFF 

£ 

PA  .  SC 

FH 

rH 

FH 

Pn 

nz/ 

MM/ 

ftEAS0.SVF4U.LRE  ,*O0r 

A/e 

¥ 

AVG  PEN 

RATE 

PONT 

RATE 

PH 

FH 

14144  COLLECTIVE  ERVO  ACT 


REPAIR  ON 

n 

u 

1,3 

I#4 

f.5 

72.7 

7.1 

43.7 

1 

1 

©70  SPOKEN 

m 

0,3 

4,6 

0.2 

1.0 

127  AC4ST/4LIGN  IHPROPIR 

m 

0,7 

9.1 

1,7 

10.  £ 

135  SINOING/STLCK/jahpEO 

* 

0.3 

4.6 

0,2 

1.© 

it©  coftftccec 

m 

0*7 

•9.1 

0.3 

1.7 

381  LEASING- INTERN /EATER 

m 

0,3 

6*6 

0,3 

2,1 

73©  LOOSE 

m 

1.0 

13*7 

1.7 

10*2 

103  NO-OEF/TIKE  CHANGE 

m 

1,7 

22.8 

2.6 

15,9 

178  HEATHER  DAMAGE 

6 

0.3 

4.6 

0,2 

1,0 

REPLACE  ON 

c 

2.7 

1,7 

1.7 

22.7 

4.7 

4*  ,6 

2 

2 

135  BiNDlNG/STUCK/JANNEO 

• 

3*5 

4.5 

1.9 

11*4 

381  LEAKING- INTERN /EATER 

* 

1.0 

13.6 

1.7 

10.3 

599  T84VEL/EXT  INCCSRECT 

* 

3*5 

4.5 

1.1 

6.9 

'  OTHER 

12,9 

1.7 

0,3 

4.6 

4.5 

27.7 

COMPONENT  TOTAL 

2,1 

1.5 

7*6 

ioo.  o 

16*3 

100.0 

15211  MAIN  ROTOR  HCS 

REPAIR  CN 

0 

7.6 

2,3 

29*  « 

89.6 

22f.« 

75.4 

1 

1 

103  LOOSE/CAMAG  HAROhARE 

s 

1,7 

5.2 

1.6 

0.5 

127  aojst/align  improper 

* 

1*7 

5.2 

27,3 

9il 

167  fOR'JUE  INCORRECT 

14,2 

42,7 

13,8 

4.6 

381  LEAKING- INTERN /EX TER 

# 

5,7 

29.2 

165.7 

55,3 

D 

7*4 

2*2 

2,1 

6.2 

15.4 

5.1 

2 

2 

103  nc-cef/tine  chmce 

w 

1.7 

5.2 

13.3 

4.4 

OTHER 

*2.1 

2.1 

1,5 

4.2 

5i*5 

w*s 

COMPONENT  TOTAL 

5.0 

2.3 

33,3 

10©  .0 

299,7 

100.0 

OTHER 

COMPONENT  TOTAL 


li!l|j|||l!|l!lil!iiP|i|l|l||!i||^  . . . 


jOi  C0*U4“1USI10N 
3 f  Hcs«L  DM  M&QHS I 

i 7'  F*7l  LJS 

303  NC-0==/r I Hf  fH»* 


y^i  D  5s 


* •  O  *  j  27*5 
•*  *I<i  4*4,0 


i  CC*!’0'if,iF  fjfll 

j  22561  FUet  PiMP 

REfAiR  r 

«  SFTt  UlRE/itcw 

f  230  DJ37V  "  - 

|  |?i  L£4r.!S5-lNTSSNF£XTSa 

730  ICOSi 

semises 

374  IN753M4L  z&jns- 

4sl  ££4/.lo>S-tNTlA«i/=xrss 

OTl-£s 

CGf 3GS=MT  TOTi«, 

<4362  «M*I  ?U£t  CtMTSOt 
'■ r  ^  -  !-■ 

381  LE4K|«fG-lftT£3H/S*T_ 


23. i  «l. « 


C  2.3  l,% 


0  2.6  1.3 


7-7  1,3 

2.9  1.3 


’*7  *30.0  TOl.S  100,0 


7*1  43*«  21.9  3A,5 

?*?  3*2  1.2  2,0 

i*;  **S  1.3  3.2 

"  *9  2.. 4  13*s  22,*, 

0.7  3.J  g  ^  r  , 

to. g  50.0  30.!  5^  2 

°*T  3-3  2.0  Li 

....  -0.3  28.1  4 A _ - 


3.0  13,3 

sv.o  iso.o 


2*. 3  70. * 

*7.7  51.5 

10.1 


<2  sc  oFe^eij  t 


3  24.2  Jg  ■» 

0  3.0  J,* 

2  12.1  is. » 


CC**?3JiE*sT  TOt*l 


3*1  20.3 


/  *V6  44/  m§j 

kC  FH  Ft? 


aiil  FUEL  CHECK  Ml  VE 

REP* I*  C* 

0 

1.0 

1*0 

*.2 

*0.0 

4.3 

3*. 5  2 

2 

03?  FUXTUTES/SRftPflC 

# 

3.3 

3.3 

0-2 

1.4 

lot  mmtn  sft?  * jag /key 

m 

0.7 

6.7 

0.5 

4.2 

1M  UiK?y 

m 

0.7 

6.? 

1*4 

11.2 

1*1  W  0?ES*REAS  UttWW 

m 

3.7 

4.7 

0.0 

4.7 

1*6  I«*?0?/?4Ut  TY  #AI«T 

w 

3«1 

3.3 

1.4 

i‘;  R4*  FLUCTUfttlOH 

m 

0.7 

6.7 

O.f 

S.fc 

♦30  LOOSE 

» 

3.3 

3,3 

0.2 

1.5 

#03  »n-0EF/T!«  ChMSE 

* 

0.3 

3-3 

0.3 

2.8 

•EUACE 

s 

2.2 

t  = 
4*4 

C>. 2 

40.0 

13.7 

110.3  1 

TABLE  XXXIV  -  Continued 


CSV 

L 

PH/ 

AVU 

PA/ 

«A/ 

MH/ 

MH/ 

fi-A- 

N~K 

1CTI0N  OFF 

c 

PA 

SC 

FK 

FH 

FH 

rH 

MA/ 

MH/ 

REASON/FAILURE  MODE  4/C 

V 

AVG 

*PSm 

SATE 

PCNT 

R' 

PCNT 

FH 

FH 

i'9711  ANTI- ICING  CNTRL/ACT 

CHECK  ON 

0 

0,8 

1.7 

i.O 

23.1 

0.9 

3.8 

3 

3 

799  NO  DEFECT 

* 

1.0 

23.1 

0.9 

3.8 

repair  .  ON 

c 

l.l 

1.3 

1.4 

30.3 

1  •  6 

15.3 

2 

2 

135  BINDING/ STUCK /JAMMED 

* 

0.7 

15  *‘4 

1.0 

10.5 

230  DIRTY 

* 

0.3 

7.7 

'3.3 

3.5 

730  LOOSE 

♦ 

0.3 

7.7 

0.2 

!•« 

REPLACE  CN 

0 

2,2 

1.8 

2.1 

46  *  1 

<•6 

46.4 

1 

1 

0  3  NOISY 

* 

0.3 

7.7 

1.4 

i4 .0 

020  HORN, CHAFED, FRAYED 

0.3 

7.7 

0.2 

2.2 

242  NO  OPFJUREAS  UNKNOWN 

a 

1.4 

30,8 

3.0 

30.2 

OTHER 

2,2 

1.8 

0.0 

0.0 

2, .9 

29.0 

COMPONENT  TOTAL 

2.2 

1.7 

A  .5 

100*0 

9. ,9 

100.0 

4Z1H  STAR7ER/FENERAT0R 


CHECK  GN 

C 

2.3 

i.7 

5.9 

6.0 

13.3 

6.5 

3 

3 

799  NO  DEFECT 

9 

5.9 

6.0 

13,3 

6.5 

REPAIR  on 

C 

1.7 

1.5 

54.1 

55.3 

90.9 

44.1 

l 

l 

230  DIRT/ 

4.5 

4.6 

10.1 

4,9 

381  LEAKING- INTERN /EATER 

* 

31.9 

32.6 

35.9 

17.4 

REPLACE  GN 

c 

2,0 

1*6 

37.1 

37.9 

74.2 

36.0 

2 

2 

070  BROKEN 

£ 

3.1 

3.2 

4.7 

2.3 

242  NO  OPER,REAS  UNKNOWN 

a 

12.8 

13.1 

31.5 

15.3 

585  SHEARED 

£ 

6.9 

7.1 

13.9 

6.8 

720  BRUSH  FA1LING/H0RN 

* 

6.9 

’.1 

‘  11.9 

5.8 

OTHER 

39a<*> 

1-4 

0.7 

O.T 

27.8 

13.5 

COMPONENT  TOTAL 

2*  1 

1.5 

97.6 

100.0 

206.2 

100.0 

[  TABLE  XXXV « 

COMPONENT  MAINTENANCE  REQUIREMENTS 
OH- 6  HELICOPTER 

/ 

* _  _  _ — _ _ _  ^ 

ON/ 

FH/ 

AVG 

PA/ 

HA/ 

FH/ 

FH/ 

R-A.-N-K 

act  ion 

OFF 

E 

PA 

NO 

FH 

FH 

FH 

FK 

HA/ 

FH/ 

REASON/FA  H.URE  MODE 

A/C 

V 

A  VO 

PEN 

SATE 

PCNT 

RATE 

PCNT 

FH 

FH  j 

!  - - _  '  - "  .  .  _  __  _  _ i 

14032  SHASHPLATE 

REPLACE 

ON 

0 

7,2 

9,0 

75.2 

64.7 

54.6 

1 

1 

020  WORN, CHAFED* FRAYED 

* 

3,6 

29.9 

170  CORRODED 

$ 

1,4 

12,0 

803  NO-DEF/TIHE  CHANGE 

* 

3.3 

27.9 

16.3 

13.8 

800  NG-OEf /OTHER  MAINT 

* 

3*3 

6.5 

799  NO  DEFECT 

m 

0,3 

2.E 

OTHER 

ie.2 

3.0 

24. S 

53,8’ 

45.4 

COMPONENT  TOTAL 

9,9 

11,9 

10D.0 

iia.4 

100.0 

15003  HUB  ASSY  -TAIL  ROTOR 

CHECK 

OFF 

0 

2.0 

CO 

« 

't 

10.4 

49.7 

2.1 

2 

3 

adjust 

OH 

D 

4.2 

7.C 

2.9 

?9. 1 

1.2 

& 

4 

I  127  AOJST/ALIGN  IMPROPER 

* 

3.3 

1.4 

458  OUT  0?  BALANCE 

* 

1,5 

0-  c 

690  VIBRATION  EXCESSIVE 

* 

1.3 

0.6 

REPAIR 

OH 

0 

4,3 

1.1 

0.5 

4.tS 

0.2 

S 

5 

REPAIR 

OFF 

D 

10.0 

107.7 

45.4 

1077.3 

45.0 

1 

1 

020  NORN, CHAFED, FRAYED 

14.0 

5,9 

190  CRACKED 

* 

11.  S 

5,0 

070  BROKEN 

* 

14,0 

5-y 

REMOVE 

ON 

C 

5.7 

0.2 

0.1 

1.7 

0.1 

6 

6 

REPL.-CE 

ON 

0 

3,2 

23.3 

9.8 

74.7 

3.1 

3 

2 

190  CKAC  EC 

m 

4*4 

1.9 

070  BROKEN 

♦ 

1.3 

0.6 

'  799  NO  DEFECT 

m 

1.6 

0.7 

020  WORN, CHAFED. "RAYED 

* 

4,1 

1.7 

800  no-def/othe*.  maint 

1.4 

0.6 

804  N3-OEF/SCHE0  MAIN! 

* 

1.0 

0,4 

other 

15.6 

?3*2 

30.8 

1154.0 

48.3 

COMPONENT  TOTAL 

m  ■  w 

10.1 

237.5 

100.0 

2391.4 

100.0 

CN  i 

L 

PM  / 

AYCi 

FA  / 

H  A/ 

FH/ 

1**1/ 

ACT  ION 

G?F 

£ 

FA 

AC 

?H 

FH 

FH 

FH 

“A/  FM/ 

REASON/ FAILURE  “ODE 

A/G 

!■ 

, 

A  VC 

f£K 

RATS 

PENT 

PCNT 

rH  FH 

1 

15010  HUB  £  $SY-“A  IN  RQ! 

CR 

CHECK 

CFF 

G 

2.0 

3.5 

9.3 

17,1 

2-3 

3  3 

799  NO  DEFECT 

ft 

3.1 

3.4 

REPAIR 

OFF 

D 

8*0 

54.1 

59.2 

433, 5 

57,3 

i  i 

020  HORN. CHAFED, FRAYED 

* 

a. 4 

9,2 

731  BATTLE  DAMAGE 

ft 

8*4 

9.2 

REPLACE 

CN 

0 

8.  3 

1^-1 

16,5 

125-2 

16*5 

2  2 

020  WORN, CHAFED, FRAYED 

ft 

3.7 

4.  1 

OTHER 

13,2 

13.7 

15,0 

180.6 

23,9 

COMPONENT  TOTAL 

8.3 

91.4 

100.0 

756.4 

100.0 

1504?  DAMPER-MAIN  ROTOR 


REPLACE  CN 

C  1.2 

31.6 

93,6 

38.0 

52.5 

1  1 

374  INTERNAL  FA [LORE 

ft 

2.1 

6.2 

381  LEAK  INC- INTERN /EX TER 

ft 

6.3 

18.6 

020  WORN, CHAFES, FRAYED 

ft 

10.0 

29.6 

16?  TORulle  INCORRECT 

2.1 

6.2 

12?  ADJST /ALIGN  IMPROPER 

ft 

1.8 

5,5 

OTHER 

15.8 

2.2 

6.4 

34.3 

6?.5 

COMPONENT  TOTAL 

2.1 

33.8 

100. 0 

72.3 

100.0 

15153  BLADE  TAR  RGTGR 


adjust 

ON 

0 

2*0 

0.3 

6,8 

0.6 

6«6 

2 

2 

127 

AOJ ST /ALIGN  improper 

ft 

0,3 

6.8 

REPAIR 

l 

OFF 

i*"* 

3.3 

6.3 

0.5 

3 

3 

R6PLAC 

IE 

ft! 

u 

3.  6 

2.J 

47.3 

8.0 

85,4 

1 

1 

789 

NO  DEFECT 

ft 

O.i 

3.0 

070 

BROKEN 

} 

0,4 

9.0 

304 

NC-OEF/SCHED  FAINT 

ft 

0.1 

3.0 

731 

8ATTLI  0AM40E 

o 

0,1 

3.0 

020 

WORN, CHAFED, FRAYED 

ft 

0.3 

6.  1 

53? 

LOW  POWER  OR  T t-S L S T 

ft 

3.1 

J.O 

7  30 

LOOSE 

ft 

0,1 

3.0 

780 

BENT. BUCKLED, ETC 

ft 

0.3 

6.1 

190 

CRACK ID 

ft 

0,6 

13.5 

799 

NO  DEPICT 

ft 

0.2 

4.5 

fi  1 

* 

1.7 

39.2 

A  * 

Wei 

1.4 

5  | 

4.4 

100.  0 

9*2 

100,0 

O 


ChECk 

ON 

Q 

*t C*  9 

0#  9 

0,3 

16.3 

1  A 

A#*,* 

§ 

CHECK 

CFF 

ft 

2*  0 

22  .7 

15*9 

65  *  5 

4.2 

3 

3 

ADJUST 

ON 

0 

10.5 

7.3 

27.9 

1*7 

5 

5 

127  tCJST/ALI(H  IV 

# 

5*1 

%*2 

REPAIR 

ON 

ft 

7 

11.3 

7,9 

56.9 

9*  | 

m 

4 

REPAIR 

CFF 

ft 

i  V»  W 

72.1 

50.0 

721.1 

44.3 

1 

2 

361  LEAKING- INTERN 

/  E  *  T  ^ 

* 

6.9 

4,8 

731  BATTUE  DAMAGE 

« 

11.1 

—  ^ 

iff 

REMOVE 

GN 

0 

9*  9 

2-* 

1.7 

*■#  ft 

4M#4 

1.5 

6 

6 

INSTALL 

CU 

0 

8.3 

1.5 

i.i 

13.0 

0-8 

7 

a 

replace  cn 

&2G 

070  BROKEN 

142  SMC  RE“, EXCESS  PAINT 
190  CRACKED 
23 0  DIRTY 

304  UNIDENTIFIED  By  CODE 
317  HOT  ITiMU 
374  INTERNAL  FAILURE 
331  LEAK l HG- INTERN 7£ A TER 
759  NO  DEFECT 
800  NO-OSF/QThER  MMNT 
503  NO-OEF/TtNE  CHflOS 
80*.  NC-0=F/SCH*0  ^aivl 

COMPONENT  Total 


55.2  *1.1  8SS.3  52-7 

2-0  l.* 

2.4  1.7 

0-6  0.4 


1.6  1.1 

4-7  3.2 


180.3 


3  1796.5  IOC 


. . . . . 


TABLE  XXXV  -  Cent in 


ACT  ION 

SEASGN/FAILLRE  MODE 


CN/ 

l 

PH/ 

AVG 

PA/ 

M_£f 

FH/ 

?,!/ 

a-A 

-U-K 

CFr 

£ 

Wk  %£ 

FH 

FH 

FH 

FH 

ma/ 

»F/ 

A/C 

V 

AVG 

MEN 

SATE 

AC  NT 

HATE 

PCNT 

FH 

FH 

2206; 

COOLER  ASSEKSLY-OIL 

REPAIR  CN 

0  6m  A 

0,4 

6,5 

2.8 

5.7 

<3  TO 

BROKEN 

* 

0*1 

3 

190 

CRACKED 

* 

0*4 

5.2 

REPLACE  CN 

0  5,1 

6*2 

91.8 

31,8 

65,1 

020 

HORN, CPAFED, FRAYED 

m 

0,3 

4*  3 

070 

BROKEN 

m 

0,9 

13,8 

135 

8  in ding/ stuck /jammed 

* 

0.3 

4.5 

190 

CRACKED 

9 

0#8 

12,4 

3S1 

LEAKING- INTERN /EXTER 

* 

1*7 

24,9 

799 

NO  DEFECT 

* 

0.3 

4.7 

800 

NG-05F/0THER  HAINT 

❖ 

0.7 

10,0 

809 

NC-OSF/SChcD  HAINT 

9 

0,3 

* 

OTHER 

119,0 

0,1 

1.8 

14,3 

29.2 

COMPONENT  TOTAL 

7,  2 

6.6 

100,0 

48,9 

103,0 

22110 

FILTER  ENGINE  OIL 

REPLACE  ON' 

0  0.7 

12,5 

73.9 

8. -.3 

47.1 

£28 

WQRN.CHAFED.FRAYEO 

* 

0.5 

2.9 

070 

BROKEN 

* 

0,2 

1,2 

125 

UNIDENTIFIED  SY  CODE 

* 

i.i 

6,5 

230 

DIRTY 

m 

3*3 

19.3 

799 

NO  DEFECT 

♦ 

2.0 

11.7 

800 

NO-DEF/OTHER  PAINT 

1.0 

5,8 

809 

NO-OEF/SCHED  MAINT 

9 

1.7 

f.9 

OfH£R 

l.Z 

2b.  1  . 

9.9 

52,9 

COMPONENT  TOTAL 

1.1 

i  *  *M 

100,0 

18,6 

100.0 

26012 

TRANSMISSION-MAIN  HOT 

CR 

CHECK 

OFF 

1  mQ 

11*9 

’fiC 

23.0 

2,7 

REPA IS 

GFF 

-»  i\ 
iK  ■'  *  V 

16*6 

*3.6 

298.9 

4?*3 

372 

METAL  ON  MAGNET  PLUG 

s 

3*6 

731 

SATTLS  DAMAGE 

* 

■*  * 

1  *  * 

931 

1NADVSHT  OPER/HlLSE 

• 

9*3 

?  i 
- .  * 

XXXV 


mtxnued 


C'»/ 

L 

MM  / 

siG 

M/ 

H£/ 

§*!«/ 

R-a 

-N-X 

*=“?  | 
i  i  vM 

OFF 

6 

Mg 

FH 

FH 

FH 

mi/ 

MH/ 

REASON/P A I LURE  J*COI  i/C 

V 

AVG 

T  5 

FCNT 

a  jit  f 

PCNT 

CW 

FH 

REPLfl£ 

■E  OS* 

#> 

U 

IS.  8 

27,5 

21,2 

429.  S 

50.9 

2 

& 

4 

020 

WORN , CHAFE  0, FLAYED 

* 

£*6 

2.0 

o?o 

5k0k£n 

¥ 

0.1 

0.1 

306 

CONTAW INAT ION 

* 

0*1 

0,1 

330 

EXCESSIVE  HLM 

¥ 

/|  ! 

v*  4 

0.1 

3T2 

METAL  ON  MAGNET  PLUG 

$ 

l«B 

1.4 

374 

INTERNAL  FAILLhS 

£ 

2.3 

1,3 

46% 

OVERSPESO 

¥ 

0*3 

0.2 

799 

HO  DEFECT 

2.9 

2.3 

800 

N0-0cF/S3Th£R  maJnT 

s 

2*2 

1.7 

803 

NO-OEF/riHc  CHANGE 

¥ 

4.4 

3.4 

804 

NO-CEF/SCHEB  MAIN! 

¥ 

3.5 

2.7 

OTHER 

c.c 

33.6 

26,0 

3.0 

0.0 

COMPONENT  TOTAL 

6.6 

129.8 

100.0 

851,9 

100.0 

26017 

TRANSMISSION-TAIL  ROTCR 

CHECK 

OFF 

0 

1.0 

22  »2 

17.5 

22.2 

4.4 

3 

3 

799 

HO  DEFECT 

¥ 

8,7 

6-9 

RiFAift  OFF 

0 

4.0 

SI. 3 

40.4 

20.6.4 

40.6 

1 

2 

381 

LEAK  INC- INTERN /EXTER 

¥ 

11.9 

9.3 

RfiOiACS  ON 

n 

fc,7 

34,7 

27.3 

232.4 

45.7 

2 

1 

020 

WORN, CHAFED. FRAYED 

£ 

3.3 

2.6 

381 

LEAKING- INTER" /EXTER 

£ 

4,9 

3.S 

t9? 

NO  DEFECT 

• 

4.9 

3.8 

lOO 

NO-OEF/OTHER  MAINT 

3*5 

2.7 

803 

NO-OEF/TImE  change 

¥ 

3.5 

2.6 

804 

HO-OEF/SCHEO  •'AIN'T 

¥ 

i  *3 

1*0 

OTHER 

2.5 

15*9 

14.9 

47*4 

9,3 

CftMPQ.NENT  TOTAL 

A  ^ 

"9*  V 

1  *7 . 1 

i  “ifi  r>. 

*wv  *4* 

508.S 

100.0 

DABLE  XXXV  - 


REASON/FAitURI  «c 


26126 


SEAL  BEARING 


REPLACE  CM  0 

381  LEAKING-INTERN/£x7£ft 
020  WORN* CHAFED* FRAYED 

COMPONENT  TOTAt 


26137  FILTER— MAIN  transmission 

REPLACE  0*4  0 

799  NQ  DEFECT 
135  6 !MOf HO/STUCK /JANHED 
020  HORN, CHAFED, FRAYED 
230  DIRTY 
070  8R0K.SN 

009  NC-OEF/SCHEO  PAINT 
OTHER 

COMPONENT  TOTAL 


92055 


STARTER  GENERATOR 


4.9  100.0 


6.5  100.0 


/  l*F/  R-A-N-tC 
fH  *&(  MK/ 
T£  PCMT  FH  FM 


4,9  100.0  1S.1  113, 

3.8  78.4 

0,7  13,5 


18,1  100*0 


6-0  104.7  1 


0.0  0.3 

6.0  100,0 


iPLACc  CN 

0  1.2 

14.3 

82,0 

374 

INTERNAL  FAILURE 

• 

2.7 

IS, 4 

020 

WORN .CHAFED, FRAYED 

a 

0.8 

4,5 

900 

3UR.NE0  OR  OVERHEATED 

* 

0.9 

3  ,  1 

03G 

BURN EC  OUT  LGH1  5UL0 

♦ 

0.9 

5,1 

720 

BRUSH  FAILING/YOSN 

m 

0.8 

4.5 

070 

BROKEN 

m 

1.2 

6.9 

OTHER 

■9,8 

3.1 

li»0 

COMPONENT  TOTAL 

3.7 

17.4 

1C0»0 

TABLE  XXXVI.  COMPONENT  MAINTENANCE  REQUIREMENTS, 
UE-I  HELICOPTER 


i  .  -  - - — —  — — - - ■—■-i 

GK/ 

L 

PH/ 

AV& 

PA/ 

pa/ 

PH/ 

PPf 

R-A- 

-N-K 

®  l  ^ 

s 

PA 

AC 

FH 

f§4 

FH 

FH 

MA/ 

MH/ 

SIASOH/FilLURE  MODI  i/C 

V 

AYG 

MEN 

SATE 

p  cur 

RATE 

PCNT 

f  H 

Fh 

I  _  § 

Hill  COLLECTIVE  FITCH  ASSY 

REPAIR  OK 

a 

1.9 

1.3 

15.7 

50.3 

30.3 

47.0 

i 

? 

026  HORN, CHAFED* FRAYED 

- 

8.9 

28.5 

18.4 

28.5 

12?  AMST/ALIGH  I«FROP=R 

* 

1.3 

4,1 

2.4 

3*7 

660  STRIPPED 

9 

0.8 

2.6 

3.7 

i.i 

730  LOOSE 

* 

2.1 

5,? 

5.3 

8.2 

REMOVE  OH 

0 

2.5 

■  * 

2.1 

6.7 

5*3 

8,  3 

4 

4 

799  HO  DEFECT 

9 

2.1 

6.7 

3,3 

5#  =5 

INSTALL  on 

2.3 

1.3 

2.4 

7*6 

5*5 

8,5 

'S 

T99  HO  DEFECT 

9 

1.9 

6.2 

4.6 

7.1 

REPLACE  ON 

C 

2.1 

1.4 

7  m& 

24.5 

16.3 

25.3 

2 

2 

023  WORN* CHAFED* FRAYED 

9 

5.7 

18.1 

11.5 

17,9 

OTHER 

2.2 

1.2 

3.2 

10.3 

7.1 

11,0 

COMPONENT  TOTAL 

2.1 

1.3 

31.2 

100.0 

64.5 

100.0 

14123  CYCLIC  SsSH  PLT/SIP  A 

£5? 

REPAIR  ON 

0 

3.  * 

1.5 

21.3 

46.7 

73.4 

33.3 

i 

2 

127  adjst/align  i§  proper 

* 

7.0 

15.2 

28*6 

13.0 

REPLACE  CH 

0 

1C.C 

2.2 

12.6 

27.6 

126.1 

57.2 

2 

f 

t 

other 

1.8 

l.S 

11.3 

25.8 

21-1 

9.6 

COMPONENT  TOTAL 

A. 8 

1.9 

45.8 

130.0 

220.6 

10v#w 

1*141  FLT  CNTRLCYl/CONT  VALVE 

REPAIR  CN 

ft 

2.5 

1.6 

84.9 

32-9 

208,7 

2a. 9 

* 

2 

127  AOJST/AUOM  IMPROPER 

m 

20.2 

7.3 

57.8 

7.4 

381  LEAK  INS- INTERN/ExTcR 

9 

13.1 

5*  I 

30.1 

3,9 

Tia  sue  failing/fauty 

9 

7,5 

2.9 

9.6 

1.2 

730  LOOSE 

* 

8*4 

3.3 

36.1 

4.6 

install  oh 

c 

4.2 

2.1 

12.9 

5.0 

54.3 

*  * 

f  *%e 

3 

799  NO  DEFECT 

9 

12.5 

4,0 

53-2 

6.8 

REPLACE  CN 

o 

3.  a 

1.5 

73.9 

23.6 

4  SO*  It 

36.1 

1 

1 

3*1  LEAR  INC—  ITITERH/Es  TEA 

* 

41.2 

16.0 

177.5 

IW  HO-DEF/STHiR  i I N  t 

• 

S.5 

3.4 

54,4 

3-4 

OfH5* 

2.7 

1.6 

86,7 

33.5 

233.0 

COMPONENT  TOTAL 

3*  0 

l.£ 

253.4 

133.0 

776.3 

*«*  * 

•  V*  *  v 

253 


WiJliE  XXavI  “  liOTltinUBO 


I  action 


H/FAlLI mt  "QCi 


CH/  t,  mf 

OFF  i  >  A 

A/C  V  AVC 


¥hf  R-i-H-jt 

fh  **s/  hh/ 


SCISSORS/SLSEY! 


REPAIR  rfj 

020  wisNtCFSFcOf  *fED 
227  4DJS7 /ALIGN  IPPROPift 

REPLACE  qh 

OJO  MORN.CHaFinjCp.sffQ 

■10  ERG  F* f  .Ing/FsllTT 
SOS  N0-0£F/T1BE  CHAISE 


2**1  21-5 

lt*S  10-3 
2*9  2*6 


47.4  II 


248.9 
139,4 
11.2 
a?, 9 


OTHER 

tWPONENT  TOTAL 
15115  MAIN  ROTOR  HUS  ASST 


*■»*»  i?. 

I 11*9  103, 


0.0 

296,2  U 


REPAIR 

OFF 

0 

It.  s 

l*i 

i*»* 

14.9 

255,1 

30.7 

020  WORN# CHAFED* FRAYED 

* 

3*2 

3*4 

83.  S 

10.0 

713  SRC  FilUW/FSUTf 

» 

6.0 

6.2 

123.7 

29*9 

REPLACE 

CH 

0 

11.1 

33*6 

34.9 

375.4 

94.8 

023  WORN* CHAFED# FRAYED 

♦ 

6*6 

6.8 

67.2 

8*2 

190  CfUCKEC 

4, A 

4.5 

52.6 

6,3 

710  BRS  FAIL  INS/FALL TY 

* 

3.6 

3.7 

42.9 

5.2 

803  MO-SEFV  s INS  CHANGE 

* 

3.7 

3.9 

38.8 

4,7 

OTHER 

4.2 

a*© 

48,3 

*0.2 

203.5 

24.4 

COMPONENT  TOTAL 

8*6 

2*2 

96.4 

100.0 

•33.1 

100.0 

15128  MAIN  ROTOR  C*iT  H?  ASSY 

REPAIR  OH  n 

2*  0 

1*5 

62*^ 

020  MORN* CHAFED, FRAYED 

♦ 

070  BRO*£N 

• 

i,  -» 

12#  If'r^OPH 

1^*3 

135  8I»«HNG/STUCS /JAMMED 

* 

y*j 

5.7 

4*0  LACS.  OF/iWPRQP  Lull 

* 

5  7 

.*  *  * 

REPLACE  0*'  o 

1.4 

1 

k  *  l 

£U  «  y 

020  NuRH,CHSFfO, FRAYED 

* 

0*2 

|  070  aRO*EN 


OTHER 


E  .  5  1  |-i 


FM 

RATf 


5VC 


PH 


rtSs 


ism 

fail  ftonw  1-11  a 

ssv 

S!£?i|R 

CH  o 

*  5 

1  •  f 

18.8 

10.2 

36,0 

7.9  3  1 

CFf  0 

3*  9 

1.2 

^0*1 

21*9 

151-1 

34,3  2  a 

no 

BRfi  F*lllHC/=atlT¥ 

# 

28*2 

15,4 

117,3 

27*9 

4£f*tiCi 

II 

3.5 

1*3 

77,1 

42.1 

2f0»0 

59.2  l  I 

7$0 

Mfi  fill l“0/f ill Tt 

# 

J4 

17. S 

105.3 

22.1 

30g 

NC— Htf/OlHcR  FitMT 

# 

16*0 

t.l 

54*0 

21*3 

IlfttfR 

0.0 

47*2 

25-a 

y*v 

0.0 

cwwwf  tom 

2-5 

4*5 

183.2 

Ivv*v 

4ft£*2 

100.0 

152*2 

TAIL  S070R  aiiOt 

ASSt 

5E?*0¥l 

CN  0 

e.s 

1.2 

13.4 

13*2 

n.  i 

8.4  9  1 

799  MO  OEFfCT 

# 

13. a 

13*3 

11,2 

8.4 

JMSfill 

m  a 

i.i 

i.i 

11-S 

11*4 

13.3 

9.5  3  f 

799 

HO  0£F£0r 

# 

11.6 

11.4 

if  »3 

9.5 

HEPLAts 

CH  0 

3.7 

1.2 

61.1 

54.9 

226.2 

168.4  1  1 

301 

WHICH  05 JC  T  E4M-S1 

* 

3.2 

5.1 

21.0 

15.7 

*25 

«i«fa 

* 

4.7 

4»* 

14,1 

10. s 

731 

Baffle  caracs 

a 

10.5 

13,3 

IS,  t 

Ii.9 

?80 

ilMf*i«Cai5S.E IC 

m 

15,8 

15,5 

62,0 

«9.g 

so  a 

MO-0EF/OTHSS  f'ilSiT 

0 

i  I  *6 

11.4 

is.  2 

37.2 

OTFcR 

C.O 

15.8 

15. f 

fl.o 

0-0 

C»»W|?iT  TCTAl 

2*5 

1.2 

4  34  *0 

103.0 

ISO.  7 

100*0 

22200  TS3  tNCIS; 


2.3 


<n  ir  m  m  «j  o  o  i  *»  *r  Cf  v-  *r  t*  «»  tr  Hi  r* 


REnOTi  OH 

0 

A 

v* 

twmt  •:*■ 

|«  M  BfPICT 

0 

c. 

«PL4Ci  :■-: 

2*2  v:  WiR.aEiS  1 SLi^Sr. 

!» 

2. 

: :  -  £- 

ZZ^'ZW,!  TC-fiL 

0. 

1. 

2220310  IIAatlW  PttL  wms 

i  MFA1R  CH 

10?  WIDEST  IF  1E0  S'*  SCO'S 

17?  FU&.  «,0*.  IMCOTattf 

c 

S£S*L*C£  Si 

0 

070  SaOMlt 

i?i  w t -  flow  isce^ecT 
17©  DUCKED 
im  own 

*u  aw  iceupiiiw 


1*4 

o.s 

it.f 

1-1 

• 

0*2 

ft*  3 

0-1 

# 

0.3 

12.* 

1*3 

I.S 

Sfc.i 

!»* 

» 

0*2 

*.3 

«*1 

* 

0.2 

*.* 

l.f 

« 

9.2 

s.3 

0*1 

• 

22.5 

0-7 

• 

0*2 

6.1 

«»« 

m 

0.3 

12.5 

m 

0.2 

ft.S 

1*0 

o*s 

2*.T 

Isft 

l*a 

f*.  n 

*Vw«c 

1.1 

M  III  m  nfi  4  *•  «f  ft*  '0 

«'  «  *««»•!  #•* 
ill  fir  M  (**  #  w<  **  tJ  Ml 


TABLE  XXXVI  -  Continued 


ON/ 

L 

PH/  / 

ACTION 

OFF 

E 

PA  l 

REASON/FA ILLRE  MODE 

A/C 

V 

AYG  1 

PA/  Pi/ 
FH  r.H 
RATS  PCNT 


Pi/  Ph/  R-A-N-K 
FH  FM  P.h!  VP/ 
RAT  £  PCNT  FH  FH 


22291  EXCITER  UNIT 

CHECK 

REPAIR 

374  INTERNAL  FAILlP.g 
958  INCORRECT  DISPLAY 

INSTALL 

799  NO  DEFECT 

REPLACE 

070  BROKEN 

242  NO  OPES, REAS  UNKNOWN 

25S  NO  OUTPLT 

374  INTERNAL  FAILURE 

OTHER 

COMPONENT  TOTAL 


ON 

0 

9,2 

3.4 

3.5 

5.3 

4,5 

26.9 

UN 

0 

!«  7 

1.6 

2.1 

27.1 

3.5 

20,7 

* 

1.0 

12.5 

1.6 

9.6 

9 

D.3 

4.2 

0.5 

2,9 

ON 

n 

w 

0.8 

1.0 

1.1 

14.6 

0,9 

5.3 

« 

1.1 

14.6 

0.9 

5.3 

ON 

□ 

1.9 

i.4 

2.1 

27.1 

4*0 

23.7 

* 

0.3 

4.2 

0,2 

1-3 

i 

0.5 

6.3 

0.5 

3.2 

* 

0.3 

4.2 

0,2 

1.0 

* 

0.5 

8,3 

0,8 

4.7 

2.0 

1.3 

1.9 

25.0 

4,0 

23,5 

2*2 

1*6 

7,8 

10C.0 

16.3 

100.0 

22293 

IGNITER  PLUG 

REPAIR  ON 

C  3.7 

2.3 

Z.3 

49,9 

6.3 

46. 8 

020 

WOftNfCHAFEO. FRAYED 

* 

0.2 

3.5 

1.9 

10.9 

106 

HISSING  HARDWARE 

* 

0.2 

3.5 

0.0 

0.3 

108 

BROKEN  SFTY  MRS/KcY 

* 

0,2 

3,5 

0.5 

2.7 

127 

adost/align  improper 

* 

0,2 

3,5 

0.1 

0.5 

190 

CRACKED 

* 

0.3 

7,1 

4.1 

23,0 

230 

DIRTY 

♦ 

0.2 

3.4 

0,1 

0,5 

242 

NO  OP S«. REAS  UNKNOWN 

♦ 

0.3 

7.1 

0,6 

3.6 

255 

NO  OUTPUT 

* 

0.2 

3,5 

0.1 

0.5 

602 

FAIL  DUE  ASSOC  EQUIP 

9 

4-,2 

3,5 

0,1 

0.5 

615 

SKIRTED 

9 

0.2 

3.5 

0.0 

0.3 

730 

LOOSE 

* 

0.2 

3,5 

■3,4 

2.3 

900 

BURNED  G.R  OVERHEATED 

♦ 

•3.2 

3.5 

0,3 

1,8 

REPLACE  ON 

0  1,8 

1*4 

1.8 

39,3 

3,2 

18.0 

070 

BROKEN 

9 

0.2 

3.6 

0.1 

0.7 

117 

DETERIORATED 

t 

0.2 

3,6 

0.2 

1,0 

262 

NO  OPE«»R£A$  UNKNOWN 

* 

0.5 

4U*  * 

1.3 

7.1 

255 

NO  OUTPUT 

9 

0.2 

3,6 

0,3 

»  ^ 
ll  ( 

31* 

SLOW  ACCELERATION 

9 

3.2 

3.8 

Ut*? 

2.4 

317 

HOT  STAR  T 

• 

0*2 

3.6 

f%  5 
V#* 

1.2 

334 

TEMPERATURE  incorkct 

* 

0.2 

3-6 

O  * 

1-2 

OTHER 

COMPONENT  TCTA 


258 


[■ABLE  XXXVI  -  Continued 


1 

ON/  L 

HH/ 

AVG 

HA/ 

HA/ 

PH/ 

;  action 

CFF  = 

»& 

i  r 
*»  w 

FH 

FH 

FH 

pu 

:  reason/failuc  mode 

A/C  V 

AVG 

►  EN 

pate 

PONT 

SATE 

PC  NT 

bill 

:PA[R 


Mi  IN 


'D  T  ;,r 


1V  = 


SFT  i;SV 


REPAIR  OFF 

381  LEAK!  NG- INTERN  /£  X  VFp, 

410  LACK  GF/IHPP.DP  LOSE 
30*  NO-OcF/SC^EO  MApjT 

REPLACE  ON 

020  WORN* C Hi FED r PRAYED 
331  EEAK1NG-1MTc°N/«XTSR 
SCO  NG-DEF/OTHER  mainT 
80*  NO-OSF/SCHEO  Mi  I  NT 

OTHER 

COMPONENT  TGTAL 


3.2 
3.  ? 


3.  S 


2.2 

3.1 


1,9 

1.3 
* 
* 
* 

1.5 

* 

* 

e 

1.4 

1.5 


26211  MAIN  TRANS  ASSY 

REPLACE  CN 

020  HGRN*CHAFED t  FR  AYED 
381  LEAKING- INTERN /EX  TER 
300  NO-DEF/OTHER  h a i n T 
803  NO-OEF/TJHE  CHANGE 

OTHER 

COMPONENT  TOTAL 


31.* 


2.3 

* 

s 

* 


C.C  0.0 
1 .  .  2  c  .  3 


5.5 

8.2 

17.8 

6.5 

11.5 

17.1 

42.5 

20.4 

4.2 

o.3 

15.4 

7.4 

1.3 

2.7 

3.8 

1.9 

l.S 

2.7 

6.2 

3.0 

28.5 

*2.* 

99.6 

47.7 

11.0 

16.* 

36.6 

17.5 

*.2 

6.3 

9.0 

4.7 

2.1 

3.1 

4.8 

2.3 

3.1 

4.6 

20.6 

9.9 

21.7 

32.3 

46*7 

23.3 

67.1 

100. 0 

208. 7 

100.  C 

8.6 

35.6 

269.1 

107.8 

0.8 

3.3 

18.8 

7.5 

1.0 

*.0 

38.8 

15.5 

0.6 

2.7 

16. i 

6.5 

3.1 

12.7 

137.8 

55.2 

15.5 

6*.* 

0.0 

0 .0 

2* .  1 

100. 0 

269.1 

100.0 

a 

■**/  MH/ 
;l‘  FH 


2621C 


MAST  ASSY 


REPAIR 

020  hORNt Chafed • FR  ayeo 

167  TORCUS  INCORRECT 
170  COSRODEO 
730  LOOSE 

INSTALL 

79V  NO  DEFECT 

REPLACE 

020  horn, chafed. f»ayed 
361  LEAKING- IN TcSN/eXTE5 
90?  Nu-DEF/TI"£  CHANCE 

OTHER 

COMPONENT  TOTAL 


CM 


ON 


1.4 

1.4 

6.9 

27.7 

9,8 

5.8 

“ 

2 

♦ 

1.0 

3.9 

2.1 

1.2 

* 

0.6 

2.6 

0.4 

0.2 

* 

1.1 

4.5 

0.8 

0.5 

* 

1.6 

6-C 

3.6 

2.2 

S.  9 

l  9  T 

1.0 

3.9 

8.7 

5,1 

3 

“ 

mi 

• 

1  .u 

3.9 

8,7 

5.1 

1C.  3 

1*4 

20.7 

*2 . 6 

109.9 

65.0 

4 

l 

* 

2.6 

10,3 

11.8 

7.0 

* 

1.0 

3.9 

12.6 

7.5 

* 

3,6 

14.2 

53.1 

31.4 

s.  7 


*0.8 

169.2 


5  25.3 

1  100.0 


TABLE  XXXVI  -  Continued 


znt 

L 

PH/ 

Ayfi 

*4/ 

Hh7 

“H/ 

R-S-N-K 

ACTION 

OFF 

£ 

HA 

KC 

FH  FH 

FH 

Fn 

HA/  HH/ 

RiASON/FA ItURg  MODS 

i/C 

V 

a  vc 

*EN 

SAfF  FONT 

SATE 

PCNT 

FH  FH 

26211  MAIN  INPUT  LL'llL  A5|Y 


REPAIR  ON 

ft 

5.0 

1  ? 

*  *  * 

3.1 

28.7 

AO. 6 

32,0 

02-3  WORN .CHAFED, FRAYED 

$ 

0.8 

2.  v 

2.6 

2.1 

361  LEAKING- INTERN /eXTER 

3 

6.0 

21.3 

53.5 

26. A 

REPLACE  ON 

J 

7.3 

1*5 

11.0 

39*1 

80r3 

63.3 

381  leaking-jnter.n/sxter 

* 

9,5 

33.9 

74. 0 

58. A 

OTHER 

C.6 

2*3 

9.0 

32.2 

5.9 

»  *6 

COMPONENT  TOTAL 

4.  5 

1*5 

28.1 

100.0 

126.8 

100.0 

262  U  TUBING 


REPAIR  ON 

Q 

1.0 

1*0 

2.A 

48  .5 

2.5 

51.i 

070  BROKEN 

* 

0.2 

3.2 

0.2 

3. 

127  ACJST/ALIGN  IMPROPER 

9 

0.2 

3,2 

0.1 

1. 

381  LEAKING- INTERN/EXTER 

9 

1.5 

29.1 

l.S 

37, 

730  LOOSE 

*> 

0.3 

6,5 

0.2 

4. 

780  BENT. SUCKLED. ETC 

* 

0.3 

6,5 

0.2 

4, 

REMOVE  ON 

0 

C.7 

1.0 

0*6 

13.0 

0.  A 

9. 

799  NO  DEFECT 

9 

0.6 

13,0 

2. A 

9. 

INSTALL  ON 

c 

0.7 

1*0 

0.5 

9,8 

0.3 

6. 

093  HISSING  PART 

* 

0.2 

3.3 

0.2 

3, 

799  *0  DEFECT 

* 

0,3 

6,5 

0.2 

3  • 

REPLACE  CN 

r 

1.3 

i*o 

1.1 

22,6 

7.5 

30. 

020  HORN, CHAFED, FRAYED 

* 

U*3 

9*  r 

0,6 

11. 

190  CRACKED 

* 

0.2 

3,2 

0.5 

jOi 

381  LEAXING-INTERN/SXTER 

* 

0.2 

3.2 

0.2 

3* 

720  BRUSH  FAILING/VQRN 

* 

0.2 

3*2 

0.2 

3* 

780  BENT, BUCKLED, ETC 

flr 

0,2 

3.2 

0.1 

1  * 

OTHER 

C.5 

0*9 

0.3 

6.2 

0.1 

3* 

COMPONENT  TOTAL 

*•  ^ 

1*0 

100.0 

4,9 

IOC, 

260 
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iBLE  XXXVI  -  Continued 


T  •»/ 

• 

■V 

ph/ 

AVG 

rkf 

y  i  i 

PH/ 

Hh/ 

K  “« 

ACT  ION 

Off 

£ 

V4 

pH 

rH 

FH 

FH 

K*/ 

HH/ 

REASON/? A  ILURE  PODS 

V 

AVG 

PEN 

PATE 

PONT 

SAT  £ 

PONT 

ZilJK  HOSE 

REPAIR 

V;T 

c 

1.2 

1.1 

*5,5 

2.6 

| 

I 

020  NORN, CHAFED, PRatED 

€ 

pY  5 

V  t  _i 

6.1 

0.4 

i.i 

1 06  HISSING  h«HD^^£ 

9 

0,5 

-i  f 

s,s 

11.7 

1?’  A0JST/4L IGN  IKPROPfR 

9 

Ott 

12*  l 

0.7 

10,2 

3j;  LEAKING-  INTSRN/F.XTES 

* 

0*6 

12,1 

0.6 

8*5 

437  IHPROP  P03TND/5LCTD 

* 

0.2 

5*y 

0.3 

«**-# 

730  LOOSE 

0 

U*I 

3-0 

0.1 

1.2 

R£«OVE 

ON 

0 

C.6 

1.0 

A  2 

»  aO 

1,2*2 

0.4 

5*9 

4 

4 

799  NO  OEFECI 

* 

n.  - 

V 

■2.2 

0.4 

5.9 

install 

ON 

/* 

A* 

u#  6 

1.0 

V9  s 

15,2 

5,5 

7-4 

"i 

3 

799  HO  Os 'EOT 

^1*8 

15*2 

C't$ 

7  *4 

REPLACE 

ON 

C 

1.7 

1,4 

1,5 

27.3 

2*5 

37.4 

2 

2 

020  KORN. CHAFED* FRAYED 

♦ 

uo 

18.2 

2  *  £ 

32,1 

070  BROKEN 

9 

0-5 

6*1 

3.3 

4,3 

tSO  BENT, BLOKLED. ETC 

9 

0,2 

3*0 

0-1 

1.0 

OTHER 

1.7 

1.4 

0*0 

0,3 

0.4 

6,6 

COMPONENT  TOTAL 

1.2 

1.2 

5.3 

100.0 

100. C 

26411  tail  DRIVE  Shaft 

ASSY 

REPAIR 

ON 

0 

i.i 

1.3 

t-*.’ 

33,9 

4.3 

33.9 

2 

020  WORN, CHAFED. FRAYED 

9 

1*1 

13.9 

4.3 

14*4 

127  AOJST /At  ION  IPMOPEft 

9 

#»  £ 

2.6 

0.4 

i.i 

780  BENT, BUCKLES. ETC 

9 

*  *  ^ 

7.0 

X.O 

3,4 

REPLACE 

yS 

c 

1.7 

1.3 

9  *% 

50*4 

15.9 

5^*6 

i 

t 

020  HORN, CHAFES. FRAYEP 

9 

2,3 

12.2 

4.6 

15.4 

731  BATTLE  DAMAGE 

9 

0  *  o 

3.5 

l.L 

3.3 

780  BtNr.3LCKLE0.ETC 

* 

£  ,fl 

1.6 

5*4 

POO  NO-OEF/OTHER  PAINT 

9 

y 

4*  5 

S  __ 

3*4 

935  SCORED  OP.  SCRATCHED 

♦ 

%  ? 
y  *  * 

11.3 

2*2 

7.3 

OTHER 

1.4 

l.i 

5  _  S 

1  ^  _  A 

9*  4« 

*.3 

|  * 

COPPONS.T  TOTAL 

1.6 

■%  -» 
£*.* 

i 

Iyw*y 

29-7 

. . . 


CABLE  XXXVI  -  Continued 


CTHW 

RfftSON/FaitLRE  m Of 


Cv/ 

C. 

PH  / 

AVG 

HA/ 

PA/ 

PH/ 

PH/ 

OFF 

c 

HA 

AC 

FH 

FH 

FH 

FH 

5/C 

V 

5  VC 

PIN 

RATE 

PCNT 

SATE 

PCNT 

R-4-K-K 
wfi/  HH/ 
fH  ?  H 


26413  HWsGSR  ASS? 

nepAia  gn 

020  WGRH.CMFEO,  FRAYED 

REPAIR  CFr 

026  kflP.NfCPAPsO.P'lA'rlP 
TIC  SRG  f AIL IN&/F4LL TV 

REPLACE  GN 

020  k0K.N,C»-Af|0.  FRAYED 
3S1  LEAK  1-S‘G-  {■‘iTERNVcR 
710  BRG  ?AILINO/FAUT¥ 

OTHER 

COMPONENT  TOTAL 


26*14  l\I*  GEAR  SCX 

REPAIR 

070  8R0KSK 
230  DIRTY 

381  tE4MN5-IN?SR*i/E-*?ER 
REPLACE 

020  W0L,n,CHAFf0.rRAVE0 

381  LSar.IHG-/HTcRti/=x*€R 
803  Hg-0IP/TSi*4  CTtAVtC 

OTHER 

C04P  total 


266=4  fA.It  GSaR  5Ci 
S£*AIP, 

010  ;:A'f .  CHcFC-j- »  FA  A>SC 

070  IF'RTSf 

230  f-sAfV 

304  CONTA^I^ATIGN 

|sj  ^ £^=  ;  -  ? ?!T*=2"/?  X 


1.2 

7*6 

13.9 

* 

1.8 

3.2 

1.2 

11. 0 

2D.  I 

1.5 

2.6 

9 

8.3 

is. a 

5^*7  c3» 

^  *  5  (  i 
)rI  4* 

13,3  4. 


4>  'I  I  >1'  N>  «  r-  .Ci  4  /»  i*<  «r  ««  ft#  O 


— . . .  1  1-11 

TABLE 

XXXV 

I  - 

Con 

tinued 

CN/ 

L 

MH/ 

Ave 

PA/ 

MA/ 

FH/ 

MH/ 

R-a- 

H—K 

-Cl  ION  OF? 

s 

FA 

hr 

FH 

rH 

PH 

FH 

«a/ 

“4/ 

RSASON/Fi  ILURE  MODE  4/C 

V 

4VG 

FEU 

RATE 

PCNT 

aiii 

PCNT 

PH 

f  |4 

I  _  | 

2931J10  LINEAR  ACTUATOR 

CHECK  ON 

/*■ 

w 

1.6 

K  4 

3.4 

5-6 

v  *  v 

6.0 

4 

4 

799  NO  DEFECT 

3.1 

5*1 

2*5 

2*7 

P.EFAIR  ON 

(J 

i.l 

1*3 

26.2 

^5*  3 

28*0 

?Q,3 

* 

2 

070  BROKEN 

US 

2.9 

1  *8 

2.0 

12?  AGJST/AL IGN  IMPROPER 

* 

13.1 

21.7 

14.7 

15  *9 

REPAIR  OFF 

r» 

2.0 

1*3 

6.5 

10,7 

12.7 

13,7 

3 

■3 

950  OPEN 

$ 

1.6 

2.7 

3.4 

3,7 

REPLACE  CN 

n 

V 

2.1 

1.2 

14.7 

24.3 

30,8 

33.5 

2 

1 

135  BINDING /STUCK /JAMMED 

2.6 

4.3 

5.3 

5*8 

242  NO  OPER.REAS  UNKNOWN 

* 

m  *5 

9.1 

11.4 

12.4 

OTHER 

1.6 

1.1 

9*? 

16.0 

is  % 

i  V  *  i 

16.4 

COMPONENT  TOTAL 

1.5 

1.2 

6C.5 

100.0 

52.2 

100,0 

29321  R PH  HARM  LHT  OEf/bOX 

REPAIR  ON 

C 

1.5 

1.4 

32.3 

18-1 

47,9 

13,9 

3 

12?  ACJST/AUCN  IMPROPER 

* 

22.6 

13.4 

26-2 

7,7 

REPAIR  OFF 

0 

1.8 

1.2 

55.9 

35.0 

ioo.o 

29*3 

** 

£ 

2 

12?  ACJST/SL1GN  IMPROPER 

* 

33.5 

18.6 

53.0 

12.6 

BIS  SKIRTED 

• 

10.4 

.6-1 

20.0 

5.9 

REPLACE  CN 

0 

2.4 

1.8 

58.5 

34.6 

140.5 

41.1 

1 

1 

274  INTERNAL  FAILURE 

30,1 

IT. 5 

66.? 

I^*S 

901  INTERN JTTEHT 

* 

12.3 

7.4 

39.8 

11,6 

958  INCORRECT  01  SPLAT 

m 

6.1 

3.6 

11,1 

3.2 

OTHEh 

2.4 

1*2 

22.5 

13*3 

53*i 

15.8 

COMPONENT  TOTAL 

-*M 

»  — 
**“ 

168.1 

341.8 

100  *9 

29421  OIL  TANK 

REPAIR  ON 

c 

i  5 

»  9  * 

%  ^ 

*  *  *= 

4,g 

60.0 

47.3 

| 

f 

CTO  BROKEN 

* 

C‘.l 

6.0 

f!  _  ^ 

5*| 

106  HISSING  HARDWARE 

* 

<1  I 

w  —  ^ 

4.0 

0.2 

1*5 

143  CRACK SC 

m 

v‘*  > 

4*0 

0,2 

2.2 

3-11  LEAK  ISO- INTERN /EATER 

m 

^  « 

£  *  4 

2-6,0 

3*0 

27.5 

W^l?5  Cr  /  L  UdE 

m 

0.3 

***0 

o  s  1 

G  ,Q 

730  LOOSE 

1  1 

4«3 

ACTION 


tm/  avg 
►A  t>C 


Si/  f*A/ 

pH  PH 


Hi/  «H/  1 


ft£iSON/PA|LUBE  NCCfc 

A/C 

V 

AVG 

FEN 

RATE 

PCNT 

RATE 

PENT 

FH 

FH 

REHGVE 

ON 

2.5 

1.4 

3.5 

6*1 

1.2 

i  t  * 

iit  A 

2 

3 

799  NO  DEFECT 

* 

0.3 

6.0 

0.6 

REPLACE 

Li=i 

o 

2.1 

1.2 

1.6 

20-0 

3.4 

31*1 

? 

2 

020  *ORN,CHAF2D,FRA'rEO 

t 

0,3 

4.0 

0,4 

3*8 

070  BROKEN 

* 

0.3 

4.0 

0.5 

s  n 

127  ACUS7/4L ION  It'JV.ORER 

• 

3.2 

2,0 

1.5 

321  LEAKING- IfiTSRtl/sJtTER 

• 

0,3 

4.0 

0.5 

4*3 

“00  HO-DEF/OTHER  HAlNT 

* 

0.3 

4*0 

0.2 

2^2 

OTHER 

1.0 

1-4 

1.1 

14.0 

1.1 

10  #4 

COMPONENT  TOTAL 

1.3 

1.2 

3.1 

100.0 

10.9 

*  ^ 
4i|v  *4/ 

294  22  OIL  COOLER 

REPAIR 

ON 

c 

1.6 

1.4 

4.2 

37.6 

*.« 

1 

2 

CEO  MORN, CHAFED, PRAYED 

* 

0.6 

5.8 

1,5 

C  f 
*  *■ 

070  BROKEN 

* 

0.6 

5.8 

0.4 

1.3 

190  CRACKED 

0.3 

2.9 

0.5 

i.7 

381  tEAKING-INTERN/exTER 

* 

i.i 

10. 1 

1.3 

4.4 

INSTALL 

ON 

c 

2.6 

1.0 

0.6 

3*5 

1.7 

5*8 

3 

3 

093  HISSING  PAST 

* 

0.2 

1.0 

0,1 

0.4 

799  NO  DEFECT 

« 

0.5 

4.4 

1.6 

5.3 

REPLACE 

ON 

0 

3.1 

1.3 

3.2 

28.9 

10,0 

3**a 

2 

* 

* 

020  HORN, CHAFED, f RAVED 

• 

0,6 

5.3 

1.1 

3.9 

070  BROKEN 

* 

0.3 

2.9 

0.3 

0.9 

306  COMTAHImaTICJI 

• 

0.5 

•4.3 

3,9 

13.1 

710  SRC  FA IL ING/FAU. TV 

a 

0,5 

4*3 

1,0 

3.9 

SCO  NO— 05F /OTHER  SAINT 

a 

0*3 

2.9 

1.5 

5.1 

other 

3.  5 

1.3 

3.1 

27*6 

10.9 

17.-0 

component  total 

2*  6 

I 

11.2 

100.0 

29,4 

103.-3 

29621  Tail  RIPE 

REPAIR 

1.-A 

I  *  C 

1.7 

0.8 

26.* 

H  g 

19.1 

— * 

* 

12T  ADJST/ALIGN  I- PROPER 

* 

0,2 

5.3 

^ 

f.B 

190  CRACKED 

9 

0.5 

15,  S 

0*4 

1  ft  ^  ^ 

T9v  *iC  DEFECT 

9 

0,2 

5«3 

u,w 

!  j 

REPAIR 

OFF 

ft 

3.1 

9.3 

10.* 

4  *y 

2 

3 

a 

190  CRACK 1C 

* 

0,3 

10,4 

s?f  |Q|i 

REASON/FA HURE  MODI 

CH/ 

OFF 

A/e 

L 

c 

V 

PH/ 

¥k 

SVG 

A  VC 

AO 

MEN 

¥k/ 

FH 

rate 

MS/ 

FH 

PONT 

¥Mf 

FH 

RATE 

rH 

PCHT 

R-S* 

HA/ 

FH 

H-K 

HH/ 

FH 

REPLACE 

190  CRACNEO 

731  BAfTLE  DAMAGE 

780  SENTtBLCKLEOf £  1C 
932  LOCKS/UNLOCKS  INCO 

COMPONENT  TOTAL 

ON 

R» 

n 

3,1 

C.3 

i  i 

AM  • 

1*6 

* 

* 

5 

ft 

1*6 

1.1 
0,6 
0,2 
0.2 
0.9 

0*8 

3.1 

36.8 

21,0 

5.3 

5.3 
5.3 

26,4 
100, 0 

3.5 

2.3 
0.3 
0.3 
0.6 

0.0 

5.3 

65.2 
56,8 

7.1 

7.1 

14.2 

0.0 
10*  *0 

! 

* 

* 

Allll  AC  GENERATOR 

CHECH 

OH 

3,2 

2*4 

5.2 

12.1 

18.5 

12-0 

t 

3 

799  NO  DEFECT 

ft 

4,7 

10.9 

3.4 

2.5 

REPAIR 

OH 

2.1 

1-7 

8,3 

19.3 

17.3 

12.6 

2 

4 

070  BROREM 

* 

2.3 

5.3 

4.2 

3.1 

REMOVE 

OH 

A 

1.9 

1-4 

4.7 

10.9 

6.7 

6.3 

S 

5 

799  NO  Dir ECT 

ft 

4.7 

10.4 

6.7 

6.3 

install 

OH 

0 

2.4 

1*4 

5.2 

12.1 

12.6 

9.2 

4 

4 

799  NO  DEFECT 

ft 

5.2 

12.1 

12.6 

9.2 

REPLACE 

ON 

G 

2.7 

1*7 

11.6 

27.1 

31.4 

22. S 

1 

* 

i 

lit  INCORRECT  VOLTAGE 

ft 

1.3 

3,0 

5.5 

4.0 

314  internal  failure 

ft 

4.4 

10.2 

10.3 

7.5 

SCO  NO-OEF/QTHcR  SAINT 

« 

1.6 

3.S 

6.3 

4.9 

OTHER 

8.4 

2*1 

7.9 

It. 5 

S1.0 

37-1 

COMPONENT  TOTAL 

3*2 

1*S 

42.8 

100.0 

137.7 

ICS.O 

Cell  STsEIffl  alsERlTOS 


1.5 

* 


3.7 

7-9 


12,6  13.3  3 

4*2  i.6 


. . . . . . . . . . . . . . . re 


TABLE  XXXVII  -  Continued 


ON/ 

L 

*H/ 

AVG 

YU 

HA/ 

HH/ 

m/ 

R-A- 

N-K 

ACTION 

OFF 

e 

HA 

NO 

rH 

FH 

FH 

FH 

HA/ 

m/ 

REASQN/FA ILURE  MODE 

A/C 

V 

AVG' 

RATE 

PCNT 

RATE 

PCNT 

FK 

FH 

REPLACE 

ON 

0 

1,1 

1,0 

0.4 

14.4 

0.5 

13.8 

c 

r* 

3 

020  WORN, CHAFED .FRAYED 

ft 

0.4 

14.4 

0,5 

13.8 

COMPONENT  TOTAL 

1.2 

1.3 

2.9 

100.0 

3.6 

100.0 

262  IK  .HOSE 

REPAIR 

ON 

0 

G.  6 

1.0 

1.7 

50.0 

1.0 

45.2 

\ 

2 

020  HORN* CHAFED. FRAYED 

ft 

0.4 

12.5 

0.4 

16.1 

381  LEAKING-INTERN /EXT2R 

* 

0.8 

25.0 

0,3 

12.7 

719  BROKEN  GROUND  VtRE 

ft 

0.4 

1.2.5 

0«3 

1415 

REPLACE 

ON 

0 

1.4 

1.1 

1.7 

50.0 

2,3 

101.7 

2 

l 

020  MORN, CHAFED, FRAYED 

ft 

1.3 

37.5 

1.9 

84.7 

381  leaking-intern/exter 

* 

0.4 

12.5 

0.4 

17.0 

COMPONENT  TOTAL 

i*  0 

1.1 

3.3 

100. 0 

3.4 

100.0 

26111  HA IN  DRIVE  SHAFT 

ASSY 

REPAIR 

OFF 

0 

3.3 

1.0 

14.6 

27.3 

43.9 

46.4 

2 

2 

3S1  LEAKING-INTERN/EXTER 

* 

13.4 

25.0 

46.4 

44.0 

REPLACE 

ON 

0 

3,4 

1.2 

24.2 

45.3 

82,3 

TS.2 

1 

1 

OZC  HORN, CHAFED, FRAYED 

ft 

3.6 

7.0 

14.5 

13.3 

331  LEAKING- INTERN /EXTER 

* 

1C.0 

18.8 

35.1 

33,3 

403  SUDDEN  STOP 

* 

2.5 

4.7 

6,5 

8.2 

SDK  N0-0EF/5CHE0  MAINT 

* 

2.1 

3,9 

9.3 

8.8 

OTHER 

0.0 

14.6 

27.4 

0.0 

0.0 

COMPONENT  TOTAL 

2.5 

l.l 

53.4 

100,0 

131.2 

100.0 

26211  MAIN  TRANS  ASSY 

install 

ON 

D 

79.5 

2.0 

0.4 

1.9 

33,«L 

13*3 

2 

2 

REPLACE 

ON 

V 

27,2 

2.9 

9.2 

40.8 

250.0 

99.9 

1 

1 

167  TORQUE  INCORRECT 

ft 

1.2 

5,5 

43,2 

17.3 

190  CRACKED 

ft 

0.8 

3.7 

18.5 

7  9** 

*503  SLDDSN  STOP 

ft 

1.7 

7.4 

50.7 

20.3 

803  NO-DEF/TIKE  CHANGE 

ft 

2.9 

13.0 

63.0 

25,2 

OTHER 

0,0 

12.9 

57,4 

0.0 

0.0 

COMPONENT  TOTAL 

12,6 

2.6 

22.5 

100.0 

283.4 

100.0 

OTHER 

COMPONENT  TOTAL 


TABLE  XXXVII 


ntinued 


CN/ 

L 

PH/ 

AVG 

FA/ 

HA/ 

HH/ 

HH/ 

R-A-.N-K 

ACTION 

CPF 

c 

¥k 

NO 

FK 

FH 

FH 

FH 

HA/ 

HH/ 

REASON/FAILURE  MODE 

A/C 

¥ 

AVG 

FEN 

RATE 

PCNT 

RATE 

PCNT 

FH 

FH 

_ _ _ _ _  .  _  -  - 

26411  TAIL  DRIVE  SHAFT 

ASSY 

REPAIR 

ON 

Q 

1,0 

la 

11*3 

30.0 

11.4 

31.3 

a 

2 

780  SENT. BUCKLED, E  IC 

$ 

2.1 

S.5 

3.2 

3.9 

935  SCORED  OR  SCRATCHED 

$ 

4,6 

12.2 

4.0 

10.9 

REPLACE 

ON 

n 

u 

1.6 

1#2 

23.4 

62.2 

37.4 

103.2 

I 

1 

020  WORN, CHAFED, PRAYED 

m 

1.3 

3.4 

3.8 

10.5 

503  SUDDEN  STOP 

♦ 

6.3 

16.7 

5.3 

14,8 

780  SENT, BUCKLED, ETC 

m 

2.9 

7.B 

4.9 

13.8 

935  SCORED  OR  SCRATCHED 

10.4 

27.7 

16.4 

45.2 

OTHER 

0.0 

2.9 

7.S 

0.0 

0.0 

COMPONENT  TOTAL 

1*3 

1*2 

37.6 

100.0 

48.8 

100.0 

26413  HANGER  ASSY 

^  ■  — 

REPAIR 

OFF 

0 

1.8 

ut 

32.1 

13.8 

59.5 

35.9 

2 

2 

710  BRli  FAIL ING/FALLTY 

* 

30,1 

17.6 

57.6 

34.8 

REPLACE 

ON 

0 

1.9 

14 

113.2 

66.3 

215.0 

129. S 

1 

1 

020  WORN, CHAFED, FRAYED 

s 

59.7 

35.0 

98.9 

59,7 

381  LEAKING” INTERN /EXTER 

% 

13,  S 

3.1 

53.1 

32.1 

503  SUDDEN  STOP 

# 

7.1 

4.2 

7.3 

4,4 

710  BRO  FAIL ING/FALLTY 

m 

18*3 

10.7 

29.9 

18.0 

OTHER 

e.e 

25.5 

14.9 

0.0 

0.0 

COMPONENT  TOTAL 

_ 

1.6 

1*1 

170,8' 

100*0 

274.5 

100. G 

264  U 


W1  GciSSOx 


REPAIR  c.N 

070  BROKEN 
306  CONTAMINATION 
381  LEAR ING- INTERN /EXTER 
916  IMPEND  PA  It /OIL  ANYL 

INSTALL  ON 

799  NO  DEFECT 

REPLACE  ON 

020  WORN* CHAFED* FRAYED 
167  TORCt'E  INCORRECT 
3S1  LEAK INC- INTERN /EX TER 
503  SUBDEN  STOP 

OTHER 

COMPONENT  TOTAL 


0.8  1.0 
* 


1.5  1.0 

* 


11.3 

13.6 

0.6 

2.1 

.  3,4 

1.2 

2.1 

3.4 

2.3 

1.7 

2.3 

0.6 

1.7 

2,8 

1.5- 

3,3 

5.5 

5.0 

2.5 

4.1 

2.7 

23.4 

38,6 

60.8 

7,5 

12.4 

16.8 

1.7 

2,7 

5.5 

-9,3 

13.8 

24. S 

2,1 

3.4 

3.^ 

22,6 

37.3 

0.0 

60,5 

100,0 

74. A 

TABLE  X 


Continued 


j  ACTION 

}  REA50N/FA ILURE  HOOJ 


ON/  L 
CPF  E 

kit  v 


iA-915 


i 4 IL  GEARBO* 


REPAIR  ON 

230  DIRTY 

372  METAL  ON  MAGNET  PLUG 
381  LEAK  INC- INTERN /SXTER 
916  IMPEND  FAIL/OIL  ANYL 

INSTALL  CN 

799  NO  DEFECT 

REPLACE  CN 

020  WORN* CHAFED* FRAYED 
3SI  LEAKING- INTERN /cXTER 
503  SUDDEN  STOP 

800  NO-DEF/OTHER  MAINT 
916  IMPEND  FAIL/OIt  ANYL 

OTHER 

component  TOTAL 

29132  PILLOW  8LK  ASSY 

REPAIR  CN 

020  WORNtCHAFEQ* FRAYED 
710  BRG  FAILING/FALLTY 
900  BURNED  OP,  OVERHEATED 

REPLACE  ON 

020  WORN. CHAFED, FRAYEO 
710  BRG  FA1LING/FAUTY 

COMPONENT  TOTAL 


A  VC 

HA/ 

HA/ 

HH/ 

mt 

R-A-M-K 

he 

FH 

FH 

FH 

FH 

HA/ 

H  Hi 

PEN 

RATE 

PC-NT 

ftllTE 

PCNT 

FH 

FH 

1.1 

15.9 

25.2 

12.9 

6. 9 

2 

2 

e 

9.6 

7.3 

2,9 

2*0 

* 

1.7 

2.6 

1.7 

1*2 

* 

1.7 

2.6 

*  ^  J 

Q  m  g 

* 

9.2 

6.6 

9,3 

3.0 

1.7 

1.7 

2.6 

10,5 

7  *2 

3 

3 

1.3 

2.0 

■*  * 
£•4 

1.5 

1.6 

27.1 

93.0 

130,3 

90,0 

1 

i 

* 

5.0 

3-0 

24*4 

|6  *8 

* 

5.9 

8.6 

£0*6 

19.2 

* 

2.5 

9.0 

6*0 

9.1 

* 

2.5 

9*0 

5.5 

3.8 

* 

3.3 

5.3 

25*0 

17,3 

18.9 

29.1 

6,0 

0*0 

1.5 

63.0 

100.0 

153*6 

100.0 

1.0 

1.3 

33.2 

1,1 

32,2 

2 

2 

# 

0.9 

11. 1 

0.1 

3.7 

* 

0.9 

11,1 

0*1 

3.7 

* 

0.9 

n.i 

o.t 

29. S 

1.0 

2.5 

66. S 

3.3 

96,9 

1 

1 

* 

2.1 

55.6 

2,7 

78.9 

* 

0.9 

11.1 

0.6 

17.6 

l.c 

3.S 

IGC.G 

4*3 

*  V 

.LljAl'AiitaM  ....in*  . 


TABLE  XXXVII  -  Continued 


ON/ 

i 

MH/ 

AVG 

M/ 

PA/ 

PH/ 

MH/ 

R-A-N-K 

ACT  ION  CPF 

£ 

MA 

f-0 

Frt 

f  H 

FH 

FH 

«A/  PHI 

REASON/FAILURl  KOBE  A/C 

V 

AVG- 

MEN 

RATE 

PENT 

RATE 

PCNT 

FH  FH 

29321  RPH  WARN  LN7  0S7/BCX 


CHECK  ON 

0 

1*3 

1*5 

fli-B 

5.5 

11.6 

5.4 

4 

4 

799  NO  DEFECT 

* 

8.3 

5.2 

7,4 

3.4 

REPAIR  ON 

0 

1.2 

1*4 

53.0 

33.2 

63,5 

29.4 

l 

2 

127  AOJST/ALIGN  IMPROPER 

♦ 

45.5 

26.4 

53.0 

24.5 

REPAIR  OFF 

ft 

1.1 

1*2 

44,7 

27.9 

49.3 

22.8 

3 

3 

127  ACjST/AUGN  IMPROPER 

* 

23.0 

17.5 

22.5 

lfl.4 

615  SHGRTED 

* 

12.5 

7.8 

19,3 

8.9 

REPLACE  ON 

ft 

w 

2-4 

1.4 

49*7 

31.1 

119.3 

55,3 

2 

1 

242  NO  OPERfREAS  UNKNOWN 

* 

9,2 

5.7 

20,2 

9,3 

374  INTERNAL  FAILURE 

♦ 

12.5 

7.8 

25.4 

11.0 

901  INTERMITTENT 

5,3 

3.7 

13.8 

6*4 

953  INCORRECT  DISPLAY 

« 

7.1 

4.4 

14.3 

6.6 

OTHER 

O.C 

3,i 

2,4 

0.0 

0.0 

COMPONENT  TOTAL 

1.5 

1*4 

159,9 

100.0 

243.7 

100,0 

29422  OIL  COOLER 

REPAIR  GN 

0 

2.6 

1.5 

3.3 

33.3 

3,7 

24,5 

1 

2 

070  BROKEN 

* 

0.4 

4.2 

0*4 

l.l 

127  ACJST/ALISN  IMPROPER 

* 

0,4 

4.2 

0.4 

1*2 

190  CRACKED 

* 

0*4 

4.2 

0.4 

1*2 

230  DIRTY 

* 

0,4 

4.2 

5.8 

16*4 

331  LEAKING- INTERN /EX TER 

♦ 

1*3 

12.5 

1,3 

3.5 

760  BENT, BUCKLED, ETC 

* 

0.4 

4.2 

0.4 

1*2 

REPLACE  OH 

0 

4.2 

1.7 

2.9 

29. 1 

12.3 

34,3 

2 

9 

4. 

190  CRACKED 

* 

0.4 

4,2 

1.6 

4.5 

306  CONTAMINATION 

* 

0.4 

4.2 

0.6 

1,7 

381  L EARING- INTERN/EXTER 

* 

1*7 

16.6 

7.2 

20*3 

90S  BURNED  OR  OVERHEATED 

6 

* 

0.4 

4.2 

2.8 

7*9 

OTHER 

3.9 

1.7 

3.8 

37.5 

14.7 

41*2 

COMPONENT  TOTAL 

3.6 

1.7 

■%  f\  ft 

100.0 

35.7 

lOO.O 

276 


On/  l 

ACTION  OFF  E 

REASON'/f  A ILLRE  MODE  A/C  V 


%12 U  STARTER  GENERATOR 

C«E "K  ON  0 

I’*  <0  DEFECT 

REP* IR  ON  0 

020  WORN, CHAFED. FRAYED 
117  ACJST/AUGN  IMPROPER 
374  INTERNAL  FAILURE 
381  LEAKING- JNTERN/EXTER 
437  IHPRO?  POSTNO/JLCTO 
710  BROKEN  GBOUND  HIRE 

install  cm  o 

709  NO  DEFECT 

REPLACE  CN  D 

374  INTERNAL  FAILURE 
SOO  NO-DsF/OlHlR  MAIN? 

000  BURNED  OR  OVERHEATED 

OTHER 

COMPONENT  TOTAL 


S75CI  STAB  CHTRL  ANT  SYS 

CHECK  CM  S 

700  NO  DEFECT 
058  INCORRECT  01  SPLAY 

REPAIR  CM  D 

127  ACJ ST /ALIGN  IMPROPER 
16?  INCORRECT  VOLTAGE 

INSTALL  ON  0 

790  NO  DEFECT 

REPLACE  CN  D 

242  NO  OP6R.R5AS  UNKNOWN 
561  UNABLE  A 04  TO  LIMITS 
901  INTERMITTENT 
95B  INCORRECT  DISPLAY 

OTHER 

COMPONENT  TOTAL 


PH  / 

A  VO 

¥kt 

HA/ 

¥Hf  5*t?/ 

HA 

ND 

fH 

r  H 

FH  FH 

AVS’ 

PEN 

RATE 

?CNT 

RATE  PONT 

uo 

i*4 

7.1 

21.3 

7.4 

8.2 

* 

7.1 

21.3 

7.4 

9*2 

2.1 

12.1 

36.2 

26.9 

29.7 

* 

1.2 

3.7 

0.7 

3.7 

* 

2.1 

6-2 

2.1 

2.3 

♦ 

0.6 

2.5 

3.1 

3.5 

* 

1.2 

3.7 

3.9 

4.3 

0.5 

2.5 

2.1 

Z1.? 

0.3 

2-5 

0.4 

0**' 

4.5 

1*8 

2.0 

8.7 

13.2 

14.6 

* 

2.1 

6.2 

12*5 

13. 0 

3.  3 

1*8 

6.3 

IS. 7 

20.7 

22.9 

* 

1.7 

5.0 

3.1 

3*4 

* 

0.8 

2.5 

3.6 

4.0 

* 

0.5 

2.5 

1.2 

1.3 

4.4 

l*k 

5.0 

15.0 

22-2 

24.6 

2.1 

1.6 

33.4 

ioo.o 

90.4 

100.0 

1.0 

1*0 

0.8 

13.4 

0.8 

5.0 

s* 

0.4 

6.7 

9.2 

1.3 

m 

0,4 

6.7 

0.6 

3.8 

1. 1 

UZ 

2.1 

33.4 

2.4 

14.3 

* 

1.7 

26.7 

2.0 

ii.s 

* 

0,4 

6.7 

0.4 

2.5 

3.0 

3*0 

0.4 

6.7 

1.3 

7.5 

# 

0.4 

6.7 

1.3 

7.5 

2*  0 

1-6 

2.5 

40, 1 

5.0 

30.1 

* 

1.3 

20. 0 

1.5 

9.0 

0.*, 

6,7 

3.2 

18.9 

m 

0-4 

6.7 

0.3 

1.6 

ft 

0.4 

6.7 

0.1 

0.5 

18,-0 

1.6 

0.4 

6.4 

7.2 

43,2 

2.7 

1*6 

6,3 

100,0 

16.7 

100. 0 

77 


TABLE  XXXVIII.  COMPONENT  MAINTENANCE  REQUIREMENTS  f 

CH-47  HELICOPTER 


CN/ 

1 

W/ 

ftVG 

M/ 

M/ 

m/ 

MHV 

K-.  * 

-N-K 

ACTION 

OFF 

FA 

7.0 

FH 

FH 

FH 

FH 

PS/ 

“Hr 

REASON/?*  H.URE  HCDE 

A  it. 

y 

SVG 

PEN 

RiTE 

PCHf 

RATI 

PCNT 

FH 

FH 

„ 

14021  smash  plate  control 

REPLACE 

ON 

0 

14.1 

?if*0 

50.5 

395.2 

44,5 

I 

I 

A 

020  WORN. CHAFED* FRAYED 

m 

84  3 

799  NO  DEFECT 

* 

IT. 2 

20.2 

803  NO-OEF/TIRS  CHANGE 

s 

6.4 

ii*5 

CHECK 

OFF 

D 

*.0 

4.5 

8,1 

17.9 

2.0 

3 

3 

799  NO  DEFECT 

6*0 

REPAIR 

OFF 

w 

12.  C 

5.1 

9.1 

60.8 

6i9 

2 

2 

OTHER 

23.1 

.  4i 

**#■? 

32*1 

414.0 

46.6 

component  total. 

16.0 

53*5 

100.0 

887.9 

100. 0 

14060  DRIVE  ARM  ASSY- 

TRANS 

REPLACE 

ON 

0 

i.s 

30*9 

53.9 

55.5 

25.5 

1 

i 

020  WORN, CHAFED .FRAYED 

m 

If. 2 

21.2 

730  LOOSE 

m 

1*8 

5*  I 

799  SO  DEFECT 

$ 

4.9 

*,& 

802-  ND-CEF/TIKE  CHANGE 

* 

4.9 

3*5 

CHECK 

OFF 

0 

3.0 

10.3 

18. C 

31.3 

14.4 

2 

3 

REPAIR 

OFF 

D 

6.0 

iS*T 

11.7 

40.3 

18.5 

3 

2 

730  LOOSE 

# 

1.9 

3.4 

OTHER 

9*6 

9.4 

16. S 

50.8 

4t*? 

compdneht  total 

3.8 

57*3 

300*0 

217.9 

100. a 

,mMt _ 

15008  HEAD-ROTARY  WING  ASSY 

REPLACE  ON 

02Q  SOaN.CHAPEO, FRAYED 
3SI  LEAKING- INTERT//SXTER 
799  NO  DEFECT 
803  NQ-DEF/T1HE  CHANGE 


CHECK 

799  NO  DEFECT 


OFF  0  60. 0 


OFF  0  80. 


m 

91.1 

11.0 

42*6 

5.1 

m 

5,5 

2.6 

♦ 

28,  B 

13*5 

11.9 

S.6 

23,6 

9.4 

11*0 

*»2.6  983.9  17.5  1 


OTHER 

COMPONENT  70TAL 


*  11.0  1*13.5  25.2 

4  4.4 

0  11.7  2003.9  35.7 

9  34,6  1216.6  21*7 

7  100.0  1617.9  100 .0 


i 

1 

* 

I 


i«6ta  X 

HI 

-  tl 

iifcLira 

ed 

a»/ 

f 

AM 

•3J 

P4# 

Ri# 

Ms/ 

e  — 

^f|®  ffF 

w%_ 

jfci? 

fcj| 

#H 

&= 

£l| 

rif 

^i/ 

B£*SGW/f  Ail  -;  :  WOt  i/C 

* 

Are 

PER 

»-■£ 

2  ^  * 

n»fi 

rat 

fs 

fii 

.  __  _  1 

isni  »w  sw 

3»£ 

1  i_ 

**  V 

1.2 

tO*  5 

22.0 

j 

3 

o»i 

t.i 

0-i 

?.i 

122  J^=j5¥#.*i.IC^f  iM^SKpeft 

# 

0.2 

Si* 

ieo  'iZ~i£ :  ■::-£*  -it  . : 

# 

0*4 

*®*  «Mif««o  «m 

* 

0.2 

J.e 

Mr*  w 

ft 

i*S 

1.9 

S3*4 

3*4 

-J^s  *4 

1 

W  W  StflC* 

• 

1.9 

33*4 

•*  '.  /  .  :  ■  ~V 

1.3 

io*» 

2*4 

2**3 

i«l  iw'iniiB  !!*«»» 

* 

l.t 

If!-* 

«t*>*i«  m 

© 

1*3 

9*» 

12*5 

QmW 

5.7 

« 

4 

*a?  iwsittiiw  uw»a 

# 

0.2 

1-2 

S»I  MSISMKf  iWMBF 

• 

5s* 

3*2 

w» so  Btfief 

• 

0.2 

3.2 

1 : o  w-etF«tK^  nilMT 

• 

0.2 

3.* 

1.5 

0.1 

4** 

3.2 

2,4 

&ammm  mu t 

1.5 

5.1 

100. G 

133  .0 

0iK$4i^£tft,TyniH 


Wlitt 

MB  w»S(Mils,a*fii 

w 

§ 

??.* 

* 

us,» 

25.3 

18*910900*0 

3*7 

T4**3 

1 

i 

Bt#  S45-S  : 

* 

15*  -i 

2*1 

M*  IftSSlK 

# 

f.l 

1*3 

»*  MO  «W1 

tl.g 

* 

5,9 

73*2 

24*4 

1*9 

- . *>  2779*j 

21*2 

tvt  m  mtmi 

• 

3.5 

nm^m 

C?? 

n 

*2%  * 

49*9 

7.1  3995.0 

3 

* 

A 

445.9 

*%^o  a*c 

v9*! 

23*  p 

1W.9 

*  **  *4 

1 


020  SfGSNtCHAfEO,  FRAYED 

y 

1.7 

# 

it.  8 
25.4 

87*5 

24.9 

140,7  107,3 

1 

i 

070  awjMH 

16»? 

28.* 

Tl§  S£^t ¥ 6uCjL:D*c X 

* 

5.0 

5.3 

SEMIR  «( 

0 

2*3 

6 . 0 

6.3 

13,7  ie.S 

f 

2 

QIMEU 

0.0 

5.8 

5.2 

o.e  o.o 

CWPOJtlHT  TOTAL 

1*5 

9A-S 

100*0 

15*.*  100.0  • 

ItlOi  PlwPtOILfiKOTMf 

RcPLACE  m 

0 

5.% 

6.1 

53*1 

33,0  41.5 

1 

1 

020  W3Uf*£HAFE0,FfUYEO 

% 

0.4 

5,9 

37*  IMTERKAL  FAlLME 

0.8 

7,9 

381  L£«Xl^>iKTtU/EXtEft 

« 

2*6 

27.0 

*10  LACK  0F/1W«0P  u«i 

* 

6.5 

3.9 

UHUH 

* 

3.3 

3.0 

AOJUSf  tW 

0 

3.0 

0.5 

5.2 

1.8  2.3 

3 

3 

121  «0JS77*UGN  IffFtQFfil 

* 

0,4 

4.1 

repair  m 

0 

2.0- 

1.3 

13.S 

2.7  3.4 

2 

2 

020  Wt»M»CMAFE0.Fil«¥£O 

* 

0*3 

5,2 

OThF* 

OOHFIMiHT  TOTAL 

25.5 

••2 

■«o-r* 

•  # 
hm  -e* 

14.9 

100,0 

*1.8  52,7 

79,*  105.0 

1212*  ACTUAft®  iLEC/MECHtNl 

tlFtACI  m 

u 

1.3 

17*^ 

87,0 

*0.0  SO, 9 

* 

t 

y20  MuilBf  CHlr?Ofrs=?£y 

♦ 

3.7 

§§lg£B 

• 

1*5 

f*o 

lei  IRWyftR 

e 

m 

1*7 

8.4 

' ::,r"l;,-r-. 

m 

♦  .9 

2*,L 

CHECK  CM 

c 

1.7 

1*3 

5,7 

2.3  4,4 

2 

OTHR 

Is  | 

1.3 

6oI 

7,7  IS.* 

|  REASON/F&IMM! 


mt 

t. 

h4  / 

s»C 

rt/ 

PJ§# 

&/ 

of? 

E 

FA 

fcO 

FH 

fit 

|K 

hit 

SVC 

»|s 

sill 

rewr 

§11  gz 

-i/  FJf/ 
Ftf  ft* 


£2157  STAftflR.fWIMiiHVO 

replace  gh 

020  .c - 

374  mtmmL  FAILURE 
331  L  EAX  I  fiG-  UfT£RS/CXT£R 
759  MO  DEFECT 


1  »  I 


22310 

REPLACE 


HrtOS  TtE^INl 

QM 


Of  HER 

CGHPGNtNT  fflfAl 

22357  7*tLPI»E«£KeiKE 
REPLACE 

093  fflSSUfS  PM! 

190  OUOCEC 

REPS'S 


cc«*o*.-',-  tom 


5«  ■»•«« 

2*4  **»1 

1-2  22*1 

0*1  f»i 
5*4  106*0 


0.0  0.0 
8.9  100.0 


m 

0 

1.5 

1.0 

in* 

1.9 

55. f 

9 

6.2 

ins 

* 

0.6 

Si*4 

m 

0 

3.0 

0*1 

it.t 

§,* 

13*9 

3.0 

0.9 

0.0 

1-0 

30.7 

2.S 

1.2 

200.0 

3.3 

100.0 

i  i  1 


TABLE  XXXVIII  -  Continued 


ON/ 

L 

PH/ 

AVG 

PA/ 

PA/ 

PH/ 

PH/  R-A-N-K 

ACTION  Off 

PA 

NC 

FH 

FH 

FH 

FH  PA/  PH/ 

REASON/FA ILURE  HOPE  A/C 

V 

AVG 

PEN 

RATE 

PCNT 

RATE 

PCNT  FH  Fsl 

M  ■  ■  1 

24376  PUMP, FUEL, APU 

REPLACE  ON 

0 

1.8 

2.4 

100.  v; 

4,3 

152,5  1  1 

070  BROKEN  1 

* 

0.3 

13.3 

093  MISSING  PART 

* 

0.5 

20.0 

374  INTERNAL  FAILURE 

0.6 

26.7 

361  LEAKING-INTERN/L-xTER 

* 

0.2 

6*7 

800  NO-OEF/OTHER  MAtNT 

0.2 

6.7 

900  BURNED  OR  OVERHEATED 

* 

0*2 

6.7 

COMPONENT  TOTAL 

1.8 

2,4 

100. 0 

4.3 

100,9 

26010  TRANS  ASS", COMBINING 

REPLACE  ON 

0 

7.6 

54.7 

44.3 

416.0 

16.3  1  5 

020  WORN, CHAFED, FRAYED 

* 

11.  C 

8.9 

381  LEAKING- INTSRN/EXTER 

* 

10.4 

8.4 

799  NO  DEFECT  ~ 

* 

6*4 

6*2 

803  NC-OEF/T IHE  CHANGE 

* 

10.0 

3.1 

CHECK  Orf 

D 

12-0 

14. S 

12.1 

178.9 

7.C  3  3 

REPAIR  ON 

0 

1.2 

14,3 

11.6 

16.9 

0,7  4  4 

SOO  N0-D6F/0THER  KAINT 

* 

6.7 

5.4 

REPAIR  OFF 

D 

23.9 

15.7 

12.7 

375.7 

14.7  2  2 

135  8INDING/STUCK/JAMHE0 

* 

1.2 

0.9 

381  LEAKING-INTERN/EXTER 

* 

2,4 

1.9 

710  BRG  FAILING/FALLTY 

* 

0.9 

OTHER 

65.2 

23,9 

19.4 

1560.9 

81,2 

COMPONENT  TOTAL 

20.6 

123.6 

100.0 

2548.5 

1CO.0 

26012  SHAFT  ASSY, SYNC  ROTOR 

REPLACE  ON 

0 

2.4 

76,5 

34,5 

183.7 

9,1  1  I 

020  WORN, CHAFED, FRAYED 

6.0 

2,7 

780  BENT, BUCKLED, S TC 

* 

6,4 

2.9 

799  NO  DEFECT 

* 

15,5 

7.0 

800  N0-05P/0THER  MAIN? 

* 

4.4 

2,0 

803  NQ-C-EF/TIFE  CHANGE 

* 

9*6 

4*3 

II  -  Continued 


ON/ 

L 

PH/ 

AVG 

PA/ 

PA/ 

PH/ 

MH/ 

R-.4-H-K 

ACTION 

OFF 

E 

PA 

AO 

FK 

FH 

FH 

FH 

HA/ 

MH/ 

REASON/FAILURE  .MODE 

A/C 

V 

AVG 

KEN' 

RATE 

PCNT 

RATE 

PCNT 

FH 

FH 

CHECK 

OFF 

0 

4,0 

31,2 

14.1 

124,7 

6.2 

2 

2 

OTHER 

15.0 

114,2 

51.4 

1713.7 

84.7 

COMPONENT  TOTAL 

9,1 

221,9 

100*0 

2022.1 

1C0.0 

26013  TRAHS  ASSY, APT  ROTOR 

REPLACE 

ON 

D 

42.6 

36*5 

51,8 

1556.2 

92.8 

2 

i 

093  MISSING  PART 

9 

3,7 

5.3 

381  t CAKING- INTERN /EX7ER 

* 

4.0 

5.7 

799  NO  DEFECT 

9 

11.0 

15.6 

800  NO-DEF/OTHER  PAINT 

£ 

l*f 

11.0 

803  A(p~DEF/T  IHt  CHANGE 

* 

2,7 

3.8 

CHECK 

OFF 

C 

12.0 

3.6 

5.1 

42.9 

2.6 

3 

2 

799  NO  DEFECT 

# 

3.0 

4.2 

REPAIR 

ON 

0 

C.2 

71,6 

101.5 

11.4 

0.7 

1 

3 

020  MORN, CHAFED, FRAYED 

♦ 

5.1 

7.2 

070  BROKEN 

9 

10*2 

14.5 

HO  CORRODED 

* 

5,1 

7.2 

230  OJRTY 

* 

3,1 

7.2 

381  LEAK  ING-INTEfiN/EXTER 

* 

5,1 

7.2 

540  PUNCTURED 

9 

5.1 

7.2 

730  LOOSE 

9 

15.3. 

21.7 

800  NO-OEF/OTHER  MAiNT 

* 

10,2 

14.5 

80-9  NO-OEF/SCHED  PAINT 

9 

5,1 

7.2 

OTHER 

0.2 

0.0 

0.0 

65,8 

3.9 

COMPONENT  TOTAL 

15.0 

inn 

100. 0 

1676,3 

100.0 

26016  TRANS  ASSY.FMO  ROTOR 

REPLACE 

CN 

0 

39.0 

24,6 

46.6 

959.4 

71.4 

1 

1 

020  HORN.CHAFED, frayed 

9 

3,5 

6.7 

381  LEAKING- INTERN/EXTER 

9 

5*4 

10,3 

799  HO  DEFECT 

* 

5*6 

7.3 

803  NQ-DEF/T IKE  CHANGE 

9 

4.8 

CHECK 

OFF 

D 

12.0 

5*4 

6.5 

41.1 

3.1 

4 

3 

799  NO  DEFECT 

9 

2,3 

4.3 

285 


TABLE  XXXVIII  —  Continued 


ON/ 

L 

PH/ 

AVG 

FA/ 

Fa/ 

MHV 

HK/ 

R-A- 

■M-K 

ACTION  OFF 

6 

PA 

f.b 

FH 

FH 

FH 

FH 

KA/ 

HH/ 

REASCH/FA ILURE  MODE  A/C 

V 

AVG 

FEN 

PATE 

PCNT 

RATE 

PCNT 

FH 

FH 

REPAIR  ON 

0 

0.6 

7.0 

13.3 

3.9 

0.3 

3 

4 

REPAIR  OFF 

24.0 

8. 6 

16.4 

207.5 

15.4 

2 

372  KET4L  ON  MAGNET  PLUG 

ft 

U3 

2.5 

OTHER 

9.1 

17e2 

132.5 

9.9 

COMPONENT  TOTAL 

J 

52.8 

100,0 

1344.4 

100. 0 

2601?  TRANS  ASST, ENGINE 

REPLACE  ON 

c 

4.5 

47.4 

29.9 

213.4 

16.9 

.2 

3 

020  WORN, CHAFED, FRAYEC 

ft 

8,2 

5.2 

381  LEAKING- INTERN /EX TER 

ft 

4.5 

2,8 

799  NO  DEFECT 

V 

5.1 

3.2 

803  NQ-DEF/TIHE  CHANGE 

ft 

4.1 

2.6 

CHECK  OFF 

D 

4.2 

53.2 

33.6 

221.9 

17.5 

l 

2 

092  HISKATCHFO 

ft 

4.1 

2.6 

799  NO  DEFECT 

ft 

24.6 

15.5 

800  NO-OEF/QTHcR  HAJNT 

ft 

8.2 

5.2 

REPAIR  CFF 

D 

12.2 

32.9 

20.8 

402.6 

31. S 

3 

l 

361  leaking-intern/exter 

ft 

5.5 

3.5 

gther 

17.2 

24.8 

15.6 

426.6 

33.7 

component  total 

S.G 

158.3 

100.0 

1254.4 

100.0 

26019  SHAFT  ASSY, TRANS 

REPLACE  ON 

0 

2.1 

24.6 

27.1 

51.7 

5.5 

1 

■5 

799  NO  DEFECT 

ft 

3.6 

3.9 

020  WORN, CHAFED, FRAYED 

ft 

2.7 

3.0 

803  N0-06F/TIHE  CHANGE 

ft 

2.5 

2.7 

CHECK  ON 

0 

4.0 

19.5 

21.5 

7S.1 

8.3 

2 

2 

799  NO  DEFECT 

ft 

6.5 

7.2 

800  NO-OEF/OTHER  MAJNT 

*  ft 

3.3 

3.6 

REPAIR  CFF 

0 

13.9 

5.7 

6.3 

h* 

• 

00 

•s- 

8.4 

3 

1 

other 

16.0 

40.8 

45.1 

734.3 

77 

COMPONENT  TOTAL 

10.4 

90,6 

100.0 

9*2.0 

100.0 

286 


AC  HOT  ™  I 

REASQN/f-A  1LURE  NODE  a/C  y 


26086  SEAL  t TRANS 

R£?LACE  ON  0 

020  HORN  , C  FAF  ED  *  FR  A  YgD 

38i  LEAK INC- iNTERN/ExtEP. 

OTHER 

COMPONENT  TOTAL 

26173  CHIP  0£TECTCRsmIg~TRA>s' 
REPLACE  cti  - 


■£**5  ^2.3  322.0  20S. 0 

3*3  14.0 

52.7  54. 6 

-4*f  .„!*  ‘  °*°  0.0 

4:3*3  1C0.0  322.0  100.0 


REPLACE 
070  BROKEN 

38*  LEAKING-INTERN/EXTER 

REPAIR 

070  BROKEN 

OTHER 

component  total 


C  H  0 


42054  L“NEP.ATO».,AC 

REPLACE  Gt.  „ 

020  4I0RN,  CHAFED,  FRAYED 
093  HISSING  PART 
374  INTERNAL  FAILURE 
793  NO  DEFECT 
900  BURNED  or  overheated 

R£P4iS.  ON  0 

02Q  WORN. CHAFEOtFRAYES 
070  BROKEN 

OTHER 

COMPONENT  JGUL 

4,5311  SERVO  CYLINDER, HYO 

REPLACE  0H  n 

3c  1  LEAKING- INTERN /EXTER 
799  NO  DEFECT 

CH?CK  OFF  0 

REPAIR  0F_  „ 

135  "IN0IN6/STUCK/JAHHE0 

3Bi  leaking- Intern /exter 

OTHER 

COMPONENT  TOTAL  1 


7.2 

2.0 

0,5 

16.0 

4.4 

l.i 

7.5 

26.7 

1  I 

3.1 

2.0 

7.0 

4.5 

3*9 

11.5 

2  •  2 

34,6 

77.0 

18.3 

61.  S 

44.5 

100. C 

19.7 

100. 0 

22,7  58.7 
1*2  3.2 

1*2  3.2 

5,2  13.4 


“»i  lr.4 

*  2»8  7.3 

*  1*1  2.7 


♦0.8  15.9 


6-3  25-8 


^**  24.0  149*5  58.3 

3t»-  lOO.S  256.T  100,0 


-3.4  1 6 't  •  — 

8.2 

3.7 


70, f  37*3  848,1  34.7 

7.1  3.7 

1T,T  9,3 

54.1  30.0  1359,8  55,7 

Loy»s  100,0  2945.7  100-0 


'ABLE  XXXIX.  COMPONENT  MAT 
CH-54  HBLICOP' 


t 


ON/ 

L 

PH/ 

AVG 

FA/ 

FA/ 

FH/ 

¥¥/ 

R-0- 

N-K 

ACTION 

OFF 

E 

FA 

hM 

FH 

PH 

PH 

FH 

HA/ 

HH/ 

REASQN/FAILURE  NODE 

A/C 

V 

AVG 

PEN' 

RATE 

PCHT 

RATE 

PCNT 

FH 

FH 

15006 

TAIL  P.07OR  SLADE 

REPLACE 

OH 

0 

2.9 

87.  f 

17,8 

234.4 

6,3 

4 

4 

190 

CRACKED 

£ 

3?e2 

7.6 

CHECK 

CFF 

c 

8,0 

94,2 

19,2 

753,3 

18*6 

3 

2 

799 

HO  DEFECT 

* 

25.7 

5.2 

REPAIR 

ON 

D 

3.3 

119.0 

29,5 

399,5 

9*9 

2 

3 

070 

BROKEN 

9 

14.4 

2,9 

190 

CRACKED 

9 

SI. 5 

16,6 

REPAIR 

CFF 

0 

16.0 

159.9 

-32.5 

2551,3 

62,9 

* 

I 

i 

190 

CRACKED 

9 

81.3 

l6*& 

OTHER 

3.6 

28,9 

5.9 

98,6 

2.4 

COMPONENT  TOTAL 

8.3 

49S.0 

1C0.0 

9056.6 

100,0 

1500? 

HA  IN  ROTCR  HEAD 

ASSY 

REPLACE 

ON 

0 

2E.7 

38.5 

42.3 

1105.5 

29,9 

1 

2 

020 

NORN* CHAFED . FRAYED 

* 

6*4 

7,1 

070 

3RCKEN 

* 

3,2 

3*5 

799 

NO  DEFECT 

5.5 

6,0 

SCO 

HC-DEF/OTMER  “A  I NT 

* 

4,3 

4,7 

803 

M0-OEF/TIME  CHANGE 

9 

9.8 

10.7 

804 

NO-DEF/SCHEO  MSjNT 

* 

2.2 

2.5 

CHE  PC 

ON 

0 

7.7 

7.1 

49,4 

1*3 

3 

3 

CHECK 

OFF 

0 

59.9 

22.5 

24,7 

1348.2 

3*,S 

4 

OTHER 

50.7 

2^,6 

25,9 

1195.1 

32,3 

COMPONENT  TOTAL 

40,6 

91.0 

100.0 

3690.3 

ICO.O 

15016 

KU  f  aKT  OAMPtR  A55EP5LT 

REPLACE 

ON 

0 

3.2 

32.2 

334.3 

103,1 

9.9 

I 

3 

020 

HORN* CHAFED* FRAYED 

# 

5,5 

ST. 2 

070 

BROKEN 

3 

1,8 

19.0 

093 

HISSING  PART 

9 

1,8 

19*0 

331 

LEAK INC- INTERN /EATS 

R 

9 

12,8 

132,5 

540 

PUNCTURED 

3 

1*8 

743 

FREO  ERRATIC/ I NCOSCT 

3 

1,8 

19,0 

800 

HQ-0EF/5THER  PAINT 

- 

* 

3,2 

33.3 

804 

N'O-OSF/SCHEO  HAIHT 

3 

1*8 

19*0 

TABLE  XXXIX  -  Continued 


ON/ 

< 

V 

PH/ 

AVG 

PA/ 

PA/ 

'  PH/ 

Mh/ 

R*i* 

-N-K 

AC ICON 

OFF 

6 

n 

NO 

FH 

EM 

FH 

r¥. 

HA/ 

**H/ 

P-EASON/FAlLURE  MODE 

A/C 

V 

five 

if*:  *s 
rC»t 

RATE 

PENT 

SATE 

PCMT 

EH 

FH 

CHECK 

OFF 

0 

8.0 

32.1 

333.3 

256.8 

24.7 

2 

1 

REPAIR 

OFF 

0 

16.0 

9.6 

IGO.O 

154.1 

14.8 

3 

2 

12?  aojst/alion  improper 

* 

1.1 

U.i 

381  LEAKlNG-lNTERM/£xT£R 

* 

2.1 

22*2 

690  VIBRATION  EXCESSIVE 

6.5 

67*0 

OTHER 

16.  0 

0.0 

n  ^ 

U«U 

522.9 

50.5 

COMPONENT  TOTAL 

14.0 

73.9 

100*0 

1037.9 

100.0 

15021  TAIL  ROTOR  HEAD 

ASSY 

REPLACE 

ON 

0 

9,e 

3I.C 

69.0 

304.1 

40.9 

* 

2 

0 20  WGRNtCHAPEOfFRAVEO 

« 

4.9 

11*0 

* 

374  INTERNAL  FAILURE 

* 

1.6 

3.7 

381  LEAKING- INTERN/EXleR 

* 

8.2 

18.2 

793  NO  DEFECT 

* 

6.4 

14.3 

BOO  NC-OEF/OTHER  PAINT 

* 

1.6 

3*7 

803  NG-OEF/T WE  CHANGE 

* 

S.2 

18.2 

CHECK 

OFF 

0 

40.0 

9.6 

21*4 

385.2 

51.8 

2 

I 

799  NO  DEFECT 

4 

2.1 

4,8 

REPAIR 

ON 

0 

3.3 

3.2 

7.1 

10-7 

1.4 

3 

3 

730  LOOSE 

4 

3*2 

7.1 

OTHER 

^0*5 

i.i 

2*4 

43.3 

5,6 

COMPONENT  TOTAL 

16.5 

44.9 

743.3 

100,0 

1507?  DROOP  RESTRAINS* 


REPLACE 

ON 

#1  A  JT 

U  1*3 

43.9 

99.9 

65.8 

52.5 

020 

WflRN.CH 

AFEOifRAtEO 

4 

10.7 

24.9 

070 

BROKEN 

4 

10.7 

2^*1- 

093 

HISSING 

PART 

4 

2.7 

i 

135 

8 inoing/stuck/ JAMMED 

4 

9.1 

190 

CRACKED 

* 

2-7 

6*1 

.  760 

BENT, 80 

CKLE0.S7C 

♦ 

8.0 

18*3 

OTHER 

0.0 

0*  1 

59.6 

47.5 

COUPONS 

NT  TOTAL 

2.9 

43.9 

100*0 

125-4 

100.0 

O  V* 


MSON/fAILuRE  MODE 

15208  BEAR  I N  G 

REPLACE 

OIO  4'ORH,  CHAFED  .FRAYED 
OTHER 

COMPONENT  TOTAL 


C  Hi 

MK/ 

AVG 

CfiF 

£ 

HA 

f.c 

A/C 

V 

AVG 

PEN 

F*3# 

FH 

RATE  - 


W  pH/ 
FH  FH 
RATE  PC NT 


R-A-H-K 

jfs  /  / 


w?.6  96*2  39*0  48,5 

24.2  83*7 

1.1  3*8  41.3  SI. 


22005  E^GlNt 

REPLACs 

Wi 

y 

52. S 

117.7 

33.6 

9  1*1  A  , 

*yy  •  5 

* 

, 

799  NO  DEFECT 

* 

1  *=  4 

4.8 

80*  HO-DSF/SCHtO  HAJNT 

* 

12,4 

1*5 

CHECK 

OFF 

0 

40.  G 

23.5 

6*! 

941.? 

15,2 

c 

3 

- 

ADJUST 

OH 

0 

3.2 

78.1 

la, 3 

247.9 

4.0 

2 

s 

{ 

117  ADJST/SLICN  IMPROPER 

* 

44.4 

12,7 

REPAIR 

0« 

0 

6.5 

50.3 

14,4 

347-3 

5.6 

3 

9 

190  CRACKED 

* 

12.6 

3.6 

i 

1  REPAIR 

i 

OFF 

0 

20.  C 

24.6 

7,0 

1968.8 

31.5 

4 

2 

1 

OTHER 

0.0 

55.6 

IS. 9 

e.o 

S.C 

i 

r  COMPONENT  TOTAL 

27.8 

349.9 

100,0 

9719,2 

too.  e 

JCL  CCHT8 


AOJIT/ALiGs  improper 
L|AK I N5- INTERN »E*TcR 
NC—  Csf/TIHS  CHANGE 


VI  Q 


TABLE  XXXIX  -  Continued 


:ASON/FA tLURS  HOOE 


ADJUST  CM 

12?  -DJSTMLIGN  IMPROPER 

OTHER 

COMPONENT  TOTAL 

22043  PARTICLE  SEPARATOR 

REPLACE  ON 

020  WORN, CPaFED, FRAYED 
070  BROKEN 
093  HISSING  FAO? 

800  NO-OEr /OTKcR  Mi  i*sT 

799  NO  DEFECT 

CHECK  OFF 

800  HO-OEF/GTKER  HAINT 

OTHER 

COMPONENT  TOTAL 

22100  EAPS  BLOfeER 

REPLACE  CN* 

0  3  NOISY 

020  WORN, CHAFED, FRAYED 
070  BROKEN 

246  I MPROP /FAULTY  PAINT 
330  EXCESSIVE  HUM 

374  internal  fa  ills? 

OTHER 

COMPOScNT  TO  l  A{_ 

22150  STARTER 

REPLACE  ON 

3E1  LEAKING- INTERN /ESTER 


PH/ 

AVG 

¥kf 

¥Mf 

PH/ 

ph 

KC 

FK 

FH 

FH 

FH 

AVC 

ff£N 

RATE 

PONT 

slT  E 

PCNT 

1.0 

4.3 

13.8 

4*3 

i.4 

* 

A. 3 

13.8 

34.4 

4.3 

13.8 

147*1 

49  *t 

9.5 

31.0 

100.0 

295.2 

100  *0 

5.5 

7.5 

46.7 

41*2 

15*0 

s 

1.3 

8.3 

i 

1.3 

8*3 

9 

1.3 

A  “ 

5*  J 

9 

1*3 

8*3 

9 

2.1 

13,3 

0 

3.2 

20.0 

25.7 

9.9 

9 

l.l 

6,7 

36.0 

5.3 

33.3 

192*6 

^4*2 

16.2 

16*0 

100.0 

159,5 

leo.o 

3.4 

15.0 

73.8 

51*0 

63*4 

* 

1.4 

6.3 

* 

6.9 

33.9 

m 

1.4 

6.7 

s 

L.4 

6,7 

9 

1.* 

6.T 

9 

2.7 

13.4 

5.5 

5.3 

26,2 

29-5 

36*6 

A.O 

20.  3 

100.0 

iO.S 

lOO-O 

ON  0 


COMPONENT  TOTAL 


i5«*  J4»( 


TABi  F 

w  1 

RCftSW/F^ILWE  iSOt  4/c  5 

Ki/  IK 
YA  Afi 

A¥0  YgH 

PA/  HA/ 

FH  Fti 

SATE  PCflT 

PH/  *W 

Fit  m 

■ATE  PCMT 

ft-A-A-Y 
M/  FH/ 
FH  FH 

263£^  |mc. 

■  r"  ™  ™  ■■  “ 

" - - - - - - - — *, 

--  ■” 

028  M0RN*»CHAF£O,FRAy2D 

11?  DETERIORATED 

37*  1M TERJfAL  FAILCRE 

4.  7 

# 

79. 2  9i«» 

7-3  9,5 

3-2  4,0 

!a_4  1-*  s 

172.1  75.2 

1  1 

381  LEAKING- IMTERH/EselcR 

79?  HO  DEFECT 

103  .HO-Drr/T  I«£  ChanSE 

[ 

# 

* 

—9*0  *3.0 

3.2  4,0 

10*4  I2.| 

i  CHECK.  mi  r 

1.  9 

1.1  1.4 

2.1  0.4 

2  2 

OTHER 

COHFGNEST  TOTAL 

114.  A 
6.1 

1.0  1.3 

81.3  100.0 

120.3  24.3 

49A.S  180.0 

240*0  3 CTO*  BRAKE  SEAL 

Replace  c*;  n 

OiO  CHAFED, FRAYED 

It?  ADJST/aUGS  IMPROPER 

9-2 

* 

27.S  78.8 

2.2  6.3 

5.3 

255,9  94.0 

i  i 

3il  LEAK  I HG-  INTER* ,'EXTER 

* 

23.6  67.2 

C^eCK  o*  g 

2.7 

T.5  21.2 

28-1  7.5 

2  2 

COHFGHENT  TOTAL 

7.8 

35*3  IS5.0 

274.3  100.0 

24042  INTERMEDIATE  OSAR  BO* 

,  ,  1L 

REPLACE  ^  n 

070  srckEh 

170  CORRODfC 

7.1 

• 

18.2  *6.0 
4*3  18.8 

S3  !*  . 

129.4  49.8 

1  1 

lw  CRACKED 

3*9  IITERHAL  FA 110*6 
^*0  DjF^Cf 
^y*0*F/QiiSR 

* 

m 

I.t  2.7 
1-1  2.7 
1.7  *.B 
1*7  4-3 

wsifciA  CN  0 

1.9 

42  ift  O 

1*0  3.1 

3  4 

=*f  Q 

i  ft 

-—  *  V 

3*0  |,! 

2f.f  9,9 

*  3 

RfPAIR  CM  0 

070  BROKEH 

190  CRACKED 

zzl  ' INTERN/EXTER 

*.  n 

<-  5 

• 

11*8  29.1 

1.1  4.| 

3*^  8*5 

1.7  4*3 

It*? 

*  2 

935  ®C0SCS  0*  SCRAICH6D 

% 

*  *  *  ^  ^ 

I 

™1c«ENT  TOTAL 

10«  1 

lii  «  = 

3E*  *  —  *  % 

*1.5  t*.f 
IM,1  100.9 

i 

I 

1 

( 


TABLE  XXXIX  -  Continued 


ON/ 

L 

FH/ 

AVG 

PA/ 

HA/ 

PH/ 

KF/ 

R-A-N- 

ACTION 

Off 

6 

PA 

NO 

FH 

FH 

FH 

fH 

HA/  MF 

REASON/FA I LORE  MODE 

a  /n 

f  i 

* 

AVG 

PEN 

RATE 

PCNT 

RATE 

PCNT 

FH  FH 

26260  CHtP  DETECTS 


REPLACE 

ON 

0 

1.6 

3.2 

33.3 

5.1 

31.3 

2 

2 

070  BROKEN 

4 

1.1 

11, 1 

- 

190  CRACKED 

4 

1.1 

11.1 

799  NO  DEFECT 

$ 

1.1 

11.1 

RF.PAJ9 

ON 

0 

1.8 

5.3 

55.6 

9.4 

57.5 

1 

% 

073  BROKEN 

* 

2.1 

22.2 

190  CRACKED 

♦ 

1.1 

11. 1 

255  NO  OUTPUT 

t 

1.1 

U.l 

OTHER 

1.7 

1.1 

11.1 

1.8 

11-1 

COMPONENT  TOTAL 

1.7 

9.6 

100.0 

16.4 

100.0 

26329  “HAFT  ASSY# TAIL 

ROTOP. 

REPLACE 

ON 

0 

2.5 

5.3 

99.1 

13.4 

142.0 

1 

I 

020  HORN, CHAFED, FRAYED 

4 

1.1 

19.8 

458  OUT  OF  BALANCE 

4 

1.1 

19. fl 

SCO  NO-DEF/OTHER  FAINT 

4 

3*2 

59.4 

OTHER 

C.O 

0.0 

0.9 

0.0 

0.0 

COMPONENT  TOTAL 

2.5 

5.4 

100,0 

1  3*4 

100,  0 

42134  GENERATOR 


REPLACE  CN 

0 

2.0 

34.2 

91.4 

68.5 

123*1 

1 

1 

800 

NO-DEF/OTHER  MAJNT 

4 

4.3 

11.4 

070 

BROKEN 

4 

10.0 

26.6 

190 

CRACKED 

4 

2,0 

5.4 

255 

NO  OUTPUT 

4 

2.0 

5.4 

374 

INTERNAL  FAILURE 

4 

4.0 

10.6 

SB', 

SHEARED 

4 

4.0 

10.6 

800 

NO-DcF/OTHER  MAJNT 

4 

2.1 

5.5 

OTHER 

C.O 

3.2 

8,6 

0.0 

f%  n 

V  ^  W 

COMPONENT  TOTA*. 

1.8 

37.4 

100.0 

68.5 

100.0 

TABLE  XXXIX  -  Continued 


CN/ 

L 

¥H/ 

AVG 

PA/ 

PA/ 

KH/ 

XH/ 

R-A- 

N-K 

ACTION  OFF 

E 

MA 

NO 

FH 

FH 

FH 

FH 

hi/ 

HH/ 

REASON/FAILURE  KGOE  A/C 

V 

AVG 

PEN 

RATE 

PCNT 

RATE 

PCNT 

FH 

FH 

45010  MAIN  ROTOR  SERVO  UNITS 

REPLACE  ON 

n 

3.2 

40.7 

36.9 

130,1 

4.6 

3 

3 

020  WORN, CHAFED* FRAYED 

* 

4.7 

4*2 

381  LSAKING-iNTERN/EXTER 

* 

9.4 

8,5 

799  NO  DEFECT 

* 

7.8 

7.1 

803  NO-OEF/T IME  CHANGE 

* 

12.5 

11,4 

CHECK  OFF 

0 

1.5 

353.1 

320.4 

543,6 

19.2 

t 

2 

730  LOOSE 

* 

21.5 

19,5 

799  NO  DEFECT 

♦ 

203.4 

184*6 

SCO  NO-DEF/OTHER  HAINT 

* 

32.1 

29,2 

REPAIR  OFF 

0 

16.0 

117.7 

106.8 

1883.2 

66.5 

2 

x 

029  CURRENT'  INCORRECT 

* 

10.7 

9.7 

Q70  BROKEN 

9 

tu. 7 

9.7 

111  BURST  OR  RUPTURED 

* 

10.7 

9.7 

374  INTERNAL  FAILURE 

* 

10.7 

9.7 

3S1  LEAKING-INTERN/FXTER 

* 

21.4 

19.4 

710  6RG  FAILING/FALLTY 

9 

10.7 

9.7 

OTHER 

16.0 

0.0 

0,0 

276.0 

9.7 

COMPONENT  TOTAL 

5.5 

511.5 

100.0 

2832.9 

100.0 

S7027  AFSC  SERVO  CYLINDER 


REPLACE 

ON 

0 

7.1 

7.5 

33.3 

53.2 

9.3 

1 

2 

374  INTERNAL  FAILURE 

9 

1.3 

5.5 

803  NO-DEF/TIME  CHANGE 

* 

6.2 

27,6 

CHECK 

OFF 

D 

8.0 

5,3 

23.8 

42.8 

7.5 

2 

3 

799  NO  DEFECT 

* 

2.1 

9.5 

500  NO-OEF/OTHER  PAINT 

1.1 

4*8 

REPAIR 

OFF 

rs 

V 

16.  0 

5.3 

23.8 

85.6 

15.0 

3 

i 

i?7  ACJST/ALIGN  IMPROPER 

* 

l.l 

4,8 

374  INTERNAL  FAILURE 

* 

2.1 

9,5 

OTHgR 

50.9 

4,3 

19.0 

389,0 

63.2 

COMPONENT  TOTAL 

25.4 

22,5 

1  fi 

■4  V  v  *  4# 

570.5 

100. C 

57420  AFSC  AMPLIFIER 

REPLACE 

ON 

n 

w 

1.  1 

2*1 

100.0 

2.4 

55.1 

1 

% 

020  WORN, CHAFED, FRAYED 

9 

i.i 

tn  a 

*  w 

OTHER 

1.1 

0.0 

0-0 

1.9 

44.9 

COMPONENT  TOTAL 

2.0 

2.1 

100.0 

4.3 

100,0 

